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(54) Title: CONDENSED HETEROCYCLIC COMPOUNDS AS PDE-IV INfflBTTORS FOR THE TREATMENT OF INFLAM- 
MATORY AND ALLERGIC DISORDERS 

(57) Abstract: The present invmtion rdates to novel heterocyclic oon^Kmnds that in- 
hibit phosphodiesterase type 4 (PDB4). The compounds are useful for treating inflam- 
matory conditions, diseases of the central nervous system and insulin resistant diabetes 
, (formula 1) wherein P is selected from the group consisting of bond, oxygen, sulfur 
and NR^; wherein P' is selected from the group consisting of hydrogen, halogen atom, 
-OR', -S(0)Q,R^ -C(0)RS formly amine, nitro and -NR^^ R2 is selected fiom the 
group consisting of hydrogen, halogen, substituted or unsubstituted alkyl, substituted 
or unsubstituted (^cloallgfl, CN, -CH=CR^R^ The ling "A" is selected ftom the group 
consisting of substituted or unsubstituted aiyl ring, and optionally substituted saturated 
or unsaturated five to seven membered heterocyclic ring containing one or more het- 
eroatoms selected from the group consisting of O, S, and NR^; wherein R^. R\ W and R^ are as defined in the description. 
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field of the Invention 

Tbe meseot mveotion relates to novel heterocyclic compounds. More 
particularly flw present mvention relates to novel phosphodiesterase type 4 (PDE4) 
inhibitois having a hetetocycUc stractore, phatmaceutical compositions inchiding 
such compotmds. mettiods for their preparation and method for their use. 



Background of the Inventioii 

Airway inflammation characterizes a number of severe lung diseases inchiding 
asthma and chrome obstructive puhnonaiy disease (COPD). Events leading to airway 
obstruction inchide edema of airway walls, inffltration of mflammatoiy cells into the 
lung, production of vatiooa inflammatoiy mediators and increased mucous 
20 piodnction. The airways of asthmatic patients are infiltrated by inflammatory 
leukocytes, of which the eosmophil is the most prominent component. The magnitude 
of asthmatic reactions is confuted with tiie number of eosinqphilspresentmhmgs. 

The accamolation of eosinophils is found dramatically in the hngs of 
aaflmaatio patients altiiou^ tiwre are veiy few in the lungs of a nonnal individual. 

25 They are capable of fysmg and activating cells and destroying tissues. When 
activated, Uwy syntiiesize and release inflammatory cytokines such as IL-1, IL-3, 
TNF^ and mflammatoiy mediators such as PAF, LTD4 and related axygea ^ecies 
that can produce edema, broncho-conslriction. Tianor necrosis fector (TNF-a) was 
also known to be involved in the peti]ogenesis of a number of autoimmune and 

30 inflammatoiy diseases. Consequontiy, manqnilation of tiie cytoJdne signaling or 
Wosynlhetic patiiways associated with these proteins may provide tiierapeutic benefit 
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ia those disease states. It has been well demonstrated that TNF-a production in pro- 
inflammatory cells becomes attenuated by an elevation of intracellular cyclic 
adenosine 3',5'-monophosphate (cAMP). This second messenger is regulated by the 
phosphodiesterase (PDE) femily of enzymes. The phosphodiesterase enzymes play an 

5 integml role in cell signaling mechanisms by hydrolyzing cAMP and cGP to their 
inactive 5' forms. Inhibition of PDE enzymes thus results in an elevation of cAMP 
and /or cGP levels and altera intracellular responses to extra cellular signals by 
affecting the processes mediated by cyclic nucleotides. Since eoainophilis are 
believed to be a critical proinflammatory target foe asthma, identification of the 

10 expression of PDE 4 *gme femily in eosinophils led to Hie PDE 4 as potential 
fheri^^eutic target fbr astihma [Rogers, D.F., Giembycz, MA., Trends Pharmacol Scl^ 
19, 160-164(1998); Barnes, PJ„ Ji^ds Pharmacol Set, 19, 415-423 (1998) herein 
incorporated by reference in their entirety]. 

The mammalian cyclic nucleotide phosphodiesterases (PDEs) are classified 
15 into ten femilies on the basis of their amino acid sequences and/or DNA sequence, 
substrate specificity and sensitivity to pharmacological agents [Soderling, S.H,, 
Bayuga, SJ., and Beavo, J.A., Proa Natl Acad. Sci., USA, 96,7071-7076 (1999); 
Fujishige, K, Kotera, J., Michibata, H., Yuaaa, Takebayashi, Si, Okamura, and 
Omori, K., /. Biol Chem., 274, 18438-18445 (1999) herein incorporated by reference 
20 in their entirety]. Many cell types express more than one PDE and distribution of 
isoCTzymes between the cells varies markedly. Therefore development of highly 
isoenzyme selective PDE inhibitors provides a unique opportunity for selective 
manipulation of various pathophysiological processes* 

Phosphodiesterase type 4 (PDE4) is an enzyme which regulates activities in 
25 cells which lead to ioflaimnation in tt» lungs. PDE4, a cAMP-specific and Ca - 
independent enzyme, is a key isozyme in flie hydrolysis of cAMP in mast cells, 
basophils, eo8incq>hil8, monocytes and lymphocytes. The associatioii between cAMP 
elevation in inflammatory cells wifli airway smooth muscle telaxation and iidubiticni 
of mediator release has led to widespread interest in the design of PDE4 
30 inhibitOTsCTrophy.TJ., Am. J. Respir. Crit. Care Med., 152, 351-370 (1998) herein 
incorporated by reference in then- entirety]. Excessive or unregulated TNF-a 
production has been impUcated in mediating or exacerbating a number of undesirable 
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pi^siolog^ ooiiditicas s-^ch as disca^ including osteoaithritis. «id ofl«r arftritic 
conditions; septic shock, ecdotoric shock. lespiiatory distress syndrome, bone 
tesoiption diseases ; Since TOT^t also i«rtic^ and progress of 

antoimmune diseases, PDE4 inhibitors may find utility as fterapeutic agents for 
5 Aemnatoidarthritis.multiplescteiosisandCiohn'adisease.^ 

214 (1995) and ibid., 244-248 herem incorporated by reference in flieirentiiely]. 

Stiong interest in Drugs capable of selective inlubition of PDE 4 is due to 
Beveralfectorssuchas (e) tiie tissue distribution of PDE^ suggests that pafliologies 
related to flie central nervous and immune systems could be treated with selective 
10 TDBA inhibitors (b) flie mcrease m intracellular cAMP concentration, the obvious 
Hodiemical consequence of mhibitioD. has been well characterized m 

innnuno-competent cells where it acts as a deactivatmg signaL 

Recently tiie PDE4 family has grown to mchido four subtypes - PDE4A to 
PDE4D, each encoded by a distmct gene (British Journal of Pharmacology; 1999; 
15 y. 128; p. 1393-1398), herem incotporatedby reference in its entirety. 

It has been demonsftated that increasing cAMP levels within these cells results 
in suppression of cell activation which in torn hiMbilB ibo production and release of 
pro-inflammatory cytokmes such as TOF-cl Since eosmophilis are believed to be a 
critical pro-inflammatory target for asflmia, identification of the egression of the 
20 gene femilym eosinophils led to tiiePDE4 as potential tiierapeutic^^ 

asfhiDa. 

The usefulness of several PDE-4 inhibitors, mrfortunately. is limited due to 
ft«ir undesirable side effisct proffle which inchide nausea and emesis (due to action on 
PDB4 inflie central nervous system) and gastric acid secielion due to action onPDB- 
25 4 m parietal cells in the gut. Bamette. M.S.. Grous. M.. Cieslmsky, L.B.. Burman. 
M. Christensen, S.B.. Trophy. T J.. J. Pharmacol E^. Ther.. 223,1396-1402 (1995) 
toeinmcorporatedby reference mtheir entirety. OneoftixeeaiUe3tPDE.4inhibA«. 
Rol^ was witiidrawn ftom tiie clinical development because of its severe 
unacceptable side eflfoct profile. Zeller E. et al.. Phamu^cMair., XL 188-190 
30 (1984) heiem incorporated by reference mflieir entirety. The cause of severe ffl^ 
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effects of seveial PDE-4 mhibitDr molecules in human clinical trials has recently 
become appaient. 

There exist two bindii% sites on mammalian PDB-4 at which inhibitar 
molecules may bind Also PDE-4 cxiste in two distinct fonns which lopnwent 

5 dijfferent conformations. They arc designated as ffigji affhrity Rolipram bindmg site 
PDE-4H and Low affinity Rolipram bindmg site PDE-4L [Jacobitz, S., McLaugJilin, 
M.M., Livi. Q.P., Burman, M., Trophy, T.J., Mol Pharmaco., 5fi. 891-899 (1996) 
herein incorporated by reference in their entirety]. It was shown that oeitoin side 
efiects (vomitrng and gastric acid secretion) are associated wifli inhibition of PDEr4H 

10 whereas some beneficial actions are associated with PDE-4L mhibition. It was also 
found fliat human recombinant PDE-4 exists in 4 isoforms A, B, C and D [Muller, T., 
Engpls. P., Fo2ard, J.R., Trends Pharmacol. Sci., 17. 294-298 (1996) herem 
incorporated by reference in their entirety]. Accordingly, compounds displaying more 
PDE-4D isoenzyme selectivity over the A, B or C are found to have less amount of 

15 side effects than Rolipram [Hughes. B etal., Br. J. Pharmacol. 1996, 118, 1 183-1191 
herein incorporated by reference in their entirety]. Therefore, selective inhibitors of 
PDE-4 isozymes would have flierapeutic effects in inflammatory diseases such as 
aslhma and other respiratory diseases. 

Allfaou^ several research groups all over the world are woridng to find hi^ 
20 selective PDB4 isozyme inhibitors, so fer success is limited. Various compounds 
have shown PDE-4 inhibition. 
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SmilliKljiie Beecliam's "Aiiflo'' which has the fanuula A, Byk Gulden's Rofhunilast 
S which has Hie fbimiila Q and Bayer's Bay-19-8004 which has the formtila £ have 
reached advanced stagp of human clinical triab. Other compounds which have shown 
potent FDE-4 inhibitory activity mclude CelUech's CDP-840 of the fonnula 
Schering Hough's D-4418 of Ifae formula Pfizer's 5CP-220,629 which has the 
fonnula Parke Davis's PD-1 68787 which has the fonnula 6 and Wye1fa*s 
10 Filanunast which has Ihe fonnula H. However^ recently due to efScacy and side 
^ects problems, Ariflo, CDP-840 and Bay-1 9^004 were discontinaed ftom cUnical 
trials as a tieatment for asftuna. Other compounds of Die formulae Q and F ar& 
presently undeigoing phase-1 clinical trials. 

IS WO 9524381^ hnein incorporated by refecrace in its entirety, describes the 
compounds represented by the general formula X which have potent PDE4 inhibition 
activity. 
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(1) 

Rt is OH (nr an etlur or estrar thereof; 
5 XisYR2«balogeti,iiitro,N]UR«°i^faniiylatniii^ 
Y is O or S(0>n. whiBte m is 0,1 or % 

Ra is wiBfbyl or efl^l vfbete eiflier mettiyl or eftiyl opdonaUy substitnted by 1 or more 
halogens; 

Ra is hydrogen, halogen. Ci-» alkyl, CHiNHC(0)C(O)NHi2, halo-substituted Cm alkyl, 
10 -CK-CHRs'Rs'.cyolopropyl opttonally substituted by RsS CN, ORa, CHiORg. 

NRsRio, CHzNRgRio. C(Z')H, C(0)0R8, C(0)NR8Rio, « -C » CRa^ ; 

R4 and Rs are independently hydrogen or Cl-2 aBsyl; 

R7 is -(CR4R5)qRK or Ci^ alkyl wherein Ru or Ci^ alkyl group is optionally 

substituted one or more times by C1-2 alkyl optionally substHuted one to tiiree groups 
15 selected ftom-F,-Br, -O, -N02,-NRiORii,-C(=0)R8. -C(=0)OR«, ORs.-CN, - 

C(=0)NRioRn 

-OC(=0)NRioRii. -0C(=O)R8, -NRiOC(=0)MRioRn»NRioC(=0)ORa, 
NRioC(=0)Ri3, 

-C(=NRio)NRioRu, -C(=N-CN)NRioRiu -C(«=N-CN)SR«, -NRioC(=N-CN)NRioRi». 
20 -NRioS(=0)2R9, -S(0)m'R9, -NRioC(=0)C('0)NRioRii, 

-NRioC(=0)C(»0)Rio. feiazolyl, imidazolyl, oxazolyl, pyrazolyl, tiiazolyl, or 

tetrazolyl; 

Rjis-HorRg; 

Ra' ia Rs or fluorine; 
25 R9 is Cm alkyl optionally substituted by one to three -F; 

Rio is 0R«, hydrogen, or Cm alkyl optionally substituted by one to tiiree fluorines; 

Rii is -H or Cm alkyl optionally substituted by one to fliree -F; or when Rw and Rn 

are aa NRioRn may togetiier with flie nitrogen from 5 to 7 membered ring optionally 

containing at least one additional heteroatom selected from or S; 
30 R12 is C3.7 cycloalkyl, 2-pyridyl, 3-i>yridyl. 4-pyri^l. pytimidyl, pyrazolyl,!- 

imidazolyl, 
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2.ini!dazolyl, tihiazolyl, triazolyl. pynolyl, piperazinyl. piperidinyl. mOTpboiinyl, 
fiiM^ 2-fhieiiyl, 3-thieiiyl, 4-liriazolyl, qranolh^l, naphftyl or phenyl; 
R,3 is hetwncyclic ring selected fiwn oxazoKdinyl, oxazolyl. fliiazolyl. pytazolyl, 
triazolyl. tetiazolyl, imidazolyl, imidazolidinyl. tiriarolidinyl, iaaxazolyl, oxadiazolyl 
5 or IhBidiazolyl. where R,3 is appended to 

of heterocyclic ring .and whew each heterocycKc ring may he unsubstituted or 
substitutBdhy one or two Cm attyl gtoiqis; 

Ru is H or R7 or when Rio and Rm are as NRidRi4, they may together with Ihe 
mtrogen atom fomi a 5 to 7 memheied ring optianaDy containmg at least one 
additi(»i8l heteroatom selected fixim O, N or S; 
J is 0,1 or 2; 
q is 0,1 or 2; 
yMs O or S 

Z is C(=Y')Ri4, C(=0)OR,4, CC=Y1)NR,oR|4.CC=NRio)NRioRi4.CN C(=NOR8)Rk 
C(K))NR«NR«C(=0)R,. C(=0)OTUNRioRi4. -C(=NOR,4)Rs. C(=NR«)NRioNRi4. 
C(=NR,4)NR8Rb. C(=N-CN)NR,oRi4, C(=N-CN)SR9, 2-imidazolyl, 4-iniida2olyl.5- 
imidazolyl, 3-pyrazolyl. 4-pynizolyl 5-pyiazolyl.4-triazolyl[l,2.31. 5-triazolyl[l,231. 
3.triazolyl[lM. 5-tria2olyl[lA4], 5-1etnizolyl,2-oMzolyl,4-oxazolyl, S-ojcazolyl^- 
isoxazolyl. 4-isoxazolyl, 5.iso««olyl,3^»cadia^olylllA43. 5-oxadiazolyi[lA4]. 2- 
20 oxadiazolyl[1.3.4]. 2-thiazDlyl[1.3,4], 2.1hiazDlyl 4-lhiazolyl, S-AiazolyU- 
oxazolidinyl. 4-axazoUdfa^ S-oxazolidmyl, 2-lhiazoUdinyl. 4^hiazoHdinyI or 5- 
IhiazolidiayU-hnidazoHdinyl. 4-imidazolidniyl. or 5-unidazoHdinyl; wherem aU of 
iJieheterocycUcringsystemsmaybeoptionaUysubstitnted one or more times by R14; 
Z'is O. NR9:NORa. NCN, C(-CN)2, CRsCN,CRsN02, CRsC(0)OR,. CR«C(0)NR.R8. 
25 C(<3^N02,C(-CW)C(0)OR9.orCC<N)C(0)NR«R« 

US Pa1«nL 4,012/195. herem incotpomted by lefioence in its entirely, describes 
compomids of ftmnvda 2, which relates to tacemic and optically active 4- 
(poIyaD«»cyphenyl>2-pynolidone8 of general fomuiU 2, which have potent PDB-4 
30 inhibition activity. 
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R4 (2) 

Wherein Ri and R2 each are alike or different and are hydrocarbon of up to 18 caibon 
atoms or alkyl of 1-5 carbon atoms which are substituted by one or more of halogen 
5 atoms, hydroxyl, carboxy^ alkoxy, alkoxycarbonyl, carboxamide and ammo or 
substituted amino or collectively are aOgrlene of 1-3 carbon atoms; R3 is a hydrogen 
atom or methoxy; R4 is a hydrogen atom, alkyl, aiyl or acyl; X is an oxygen atom or a 
sulfur atom* 



10 US Patent 5,128^358, herein incorporated by reference in its entirety, desciibes the 
compoimds are represented by formula 3 , 

or2 




15 Wherein is a polycycloalkyl group having from 7 to 1 1 carbon atoms; 
R^ is methyl or ethyl; 
XisOorNH;and 

Y conqndses a S.-. or 6- membered heterocyclic ring, ^specially b, saturated or 
unsatnmted 5- or 6- membered heterocyclic ring having one or two nitrogen atoms, 

20 said ring being optionally substituted with =0 or =S, provided that when said 
optional group is present and Hie heterocyclic ring ccnnprises one nitrogen atom die 
optional group is located on a carbon atom adyacent to the said nitrogen atom ,and 
when ttie faetecocyclic ring comprises two nitrogen atoms in a 1,3-position to one 
another said optional group is located on the carbon atom between the two nitrogen 

25 atoms; the nitrogen atoms of the heterocyclic rings which bear a hydrogen atom being 
optionally substituted with (Ci^)alkyl, (CM)aDcfinyl, {Ci^)alkanoyl, benzyl, 
phenlettyl or benzc^ 1^,3-thiadiazolyI 2,2 dioxide, the mtoogen atom of which are 
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opticaUy substituted wifli (CM)alkyl,(C2-5)attei^(Ci.5)aIk^ benzyl, pheylethyl 
or benzoyl; bicyclic heterocyclic moiety rings containing a total of three nitrogen 
atoms, one in eachof flierii^ andone common to each ring (anular nitrogen}. 

5 US Patent 5,814,651, herein mcorporated by reference in its entirely, desmbes the 
compounds represented by fomiula 4, 




10 Wh«ein is selected flxnn the group consisting of methyl, ethyl, difluoromethyl, 
and trifiuoroefliyl; 

R is selected from the group consisting of (Ci^) alkyl, alkoxyalkyl having 3 to7 
carbons in the alkoxy portion and 2 to 4 carbons m die alkyl portion, phenoxyalkyl 
having 2 to 6 caAons m alkyl portion, (C3-7)cycloalkyl, (C8.9)polycycloalkyl, phenyl 
15 aUqrl having 1 to 8 carbons in the alkyl portion. Phenyl amino aliyl having 2 to 6 
carbons in alkyl portion and amino may be optionally substituted with (Cm) alkyl and 
indaiQd. 

WhCTB the alkyl portion of the said alkyl, phenoxy alkyl cycloalkyl, polycycloalkyl, 
phenylaBkyl and indanyl may optionally substituted witii one or more fluorine atoms, - 

20 OH or (Cm) alkoxy, and the aryl portion of the phenylalkyl, phenoxyalkyl and 
hidanyl may optionally be substituted with (CM)aIkyl, (CM)alkoxy or halogen; 
A and B are independently selected from the group consisting of a covalent bond, 
optionally substituted (Ci.5) alkylene, optionally substituted (Cw) alkenyl and 
optionally substituted plienylehe, where the optionally substituted alkylene may be 

25 mono-substituted with (Ci^)alkoxy or COzR^ and hydroxyl. 

The optionally substituted alkenyl may be mono-substituted with (CM)alkoxy or 

The optionally substituted phenylene may be mono-substituted with (CM)alkoxy, 
30 CO2R* or hydroxyl wherein R^ is hydrogen or (CM)alkyl 

Y is selected from the group consisting of a covalent bond, O, NR^ and S wherein R^ 
is as defined above; 
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10 wheie Q^ and axe independently N, CH or when also bonded to B, C and 
provided that at least two of Q\ Cf, and are not N; 

X is selected from the group consisting of O, NR^ and S; and xS X^ X^ and X* are 
independently selected from the group consisting of O, NR^ 
S, C=0,CH2 aiul, when also bonded to B, CH; 

10 
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bis an integer fiom 1 to 2; 
e is an integer fixim 1 to 3; 
g is an inte^x fiom 1 to 4; 
j is an integer fixjm 1 to S; 

S misanintegerfiom 1 to7; 

each is indepeikiently selected ftom the group consisting of hydrogen, balogen,(Ci. 
5)alkyl, Ca(R^)COiK\ (ClH6)aIkoxy,C02R^ CONR^^ CXJNHOH, CH2NR^^ 
NR*R*, nitio, hydroxyl, CN, SO3H phenyl alkyl having 1 to 4 carbon atoms in alkyl 
portion, S02NK*R^ NCSQiR^ and NHSO2K?, 

10 Wheie R'^ for each occurrence ia independently selected from the group consisting of 
hydtogen,(Ci^)alkyl, phenyl, c^tionally substitated wifli (Ci.C4)alkyl or halogen, 
CH(R'')C02R^, (C3-C7)cycloaliyl, phenyklkyl having 1 to 4 carbon atoms in alkyl 
portion and dialkylaminoalkyl having a total of 5 carbons in the dialkylaniino portion 
and having 2 toS carbon atoms in alk^ poiiion where R^ ia as def^ 

IS R^ for each occurrence is independently selected from tibe group consistiag of 
hydrogen. (Ci-6)alkyl, (C3.C7)cycloalkyl, phenylalkyl havmg 1 to 4 carbons in the 
alkyl portion, phenyl, pyrid/1, pyrimidyl, Ihiazolyl and oxazolyl; 
or R^ and R^ are taken togetibier with nitrogen to which tiiey are attached and form an 
optionally substituted saturated or unsaturated S* or d-membered ring, 

20 a saturated or unsaturated 6-membered heterocyclic ring containing two hetezo atoms 
or a qcdnolme ring optionally substituted with fluoio, 

wheie said optionally substituted saturated or unsaturated S-ox6"membered ring may 
be mono or di-substituted ^and each substituent is independently selected from the 
group consisting of alkyl having 1 to 4 carbons.COaR' wherein R'' is as defined 
25 below, C01SIH2,eON(C3l3)2, 0x0, hydroxyl^NIfc, and NCC^^ 

unsaturated 6-menib6zed heterocyclic ring containing two heteroatoms has the second 
heteroatom selected from tiie group consisting of O, S, NH, NCH3, NCOCH3 and 
NCH2Ph; 

R^ for each occurrence is independently selected from the group co ns isting of 
30 hydrogen and (CM)a]kyl; and R^ is selected from the group consisting of (Ci- 
C6)alkyl, (C3-C7) cycloalkyl, phenyl and phenylalkyl having 1 to 4 carbons m the 
alkyl position; 
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AcGoidingly we have prepared a novel series of compounds having the general 
formula | as defined below. We have examined the in vitro efficacy of these novel 
compotmds agamst human PDE-4 enzyme and they have been found to show 
excellent PDE-4 enzyme inhibition activity. The compounds of the present invention 

S aie nseful as therapeutic agents for inflammatory allergic diseases particularly 
bronchial asthma, allergic rhinitis and nephritis ; Since these compounds also inhibit 
the production of tumor necrosis factor (TNF), they may also find use in aotoimmune 
diseases such as rheumatoid arthritis, multiple sclerosis, Crohn's disease^ psoriasis ; 
diseases of the central nervous system such as depression azxmesia, and dementia, 

10 Alscheimers disease, cardiac failure, shock, and cerebrovascular disease and the like; 
and insulin^-resistant diabetes. 



Summary of the Invention 

1 5 Accordingly, the present invention provides novel heterocyclic compounds of 

the general formula (I) , 



20 



25 




wherein, 

is indepen(tentiy selected for each occurrence from the group consisting of 
hydrogen, substituted or imsubstituted alkyl, substituted or unsubstituted alkenyl, 
substituted or unsubstitued alkynyl, substituted or unsnbstituted (^cloalkyl, 
substituted or unsubstituted oydoalkylakyl, aubstituted or unsnbstituted cydoalkenyl, 
substituted or unsubstituted aiyl, substitutBd or unsnbstituted arylalkyl, substitnted or 
unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, 
substituted or unsnbstituted heteroarylalkyl , -C(0>'R^ -C(OP-K.S 
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-C(0)NR*R^ and -S(OVR*; preferably R' is substitutBd or unsubstituted cycloalkyl; 
b} is fbrltopiefiraied tobe cyclopentyl; 

whereinF is selected fit>m the gcoup consistiiig of dhect bond, oxygen, snlfiir otNR^; 

piefisrably P is oxygen; 
5 wberein is selected ftom die gcoup consistiiig of bydiogpn, balog^n atx»n» -OR* , - 

S(0)m R^ -C(0)R* , foimyl amine, nitto or -NR*R^ (wherein R* andR^ independentty 

represents bydtogen atom, substilxited or misubstitnted alkyl, 

unsubstituted atylalkyl, sabstituted or unsubstituted aiyl, substituted or unsubstituted 

cycloalleyl, sabsiituted or unsubstituted cycloalkenyl substituted or unsubstituted 
10 heterocyclic ring, substituted or unsubstituted heterocyclylalkyl, substitated or 

unsubstituted heteroaryl or substitated or unsubstituted betexoaiylalkyl ; preferably P* 

is substitated or unsubstituted alloixy; 

P^ is &riher preferred to be 

F 

15 wherein m is 0»1 or 2; 

is selected from the group consisting of hydrogen, hal(^n, substituted or 

unsubstituted alkyl, substituted or unsubstituted cycloalkyl, -CN, -CH=CR^^, - 

CK:(R^ -CHiNHC(0)C(0)NH2, -(0)R^CH20R^ . 

-NRV, -NO2. ^iNR'R*, -C(Z)H, <XOPR^ -C(0)NR^^ 
20 Z is O, .NR^ -NOR^ -NCN, -C(-CN)2. -CR^CN, -CR^Oa, •CR'C(0)OR^ 

<;R^C(0)NR^R^ -C(<2<)N02. -C(-CN)C(0)OR^ or -C(-CN)C(0)NR^^ 

prefeabfyR*is-CN; . , . . 

whereR^isOR^orR^ 

is selected ftom the group consisting of bydiog^ substituted or unsubstituted 
25 aUQrl and halogen; 

r' is selected ftom the group consistmg of hydrogen and substituted or unsubstituted 

aDcyl; 

The ring 'A' is selected ftom the group consisting of substituted or unsubstitnted aiyl 
ring and optionally substituted saturated or unsaturated five to seven membered 
30 heterocyclic ring which contains one or m<Me heteioatoms selected ftom flie group 
consisting of O, S and NR^ ; the preferable rings can be selected fimn 
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wherein 

and R^ are ind^endently chosen from the group consisting of hydrogen, 
5 hydroxy, halogen, cyano, nitro, formyl, substituted oi imsubstituted alkyl, substituted 
or unsubstituted alkoxy, substituted or misubstituted alkenyl, substituted or 
unsubstituted alkymyl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted cycloalkylalkyi, substituted or misubstituted cycloalkenyl, substituted or 
misubstituted aiylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 
10 heterocyclic ring^ substituted or unsubstituted heteroarylalkyl, substituted or 
unsubstituted heterocyclylalkyl ring, substituted or unsubstituted amino, substituted or 
unsubstituted alkoxycarbonyl, substituted or misubstituted cyclic rmg, substituted or 
unsubstituted alkylcarbonyl, 'substituted or unsubstituted alkylcaxbonyloxy, 
substituted or unsubstituted carboxylic acid or S(!0}m^ where m is 0,1 or 2 and R^ is 
15 as described above. 

R^ and R^^ are independently selected from the group consisting of hydrogen, 
hydroxy, halogen, nitto, cyeno, finmyl, substituted or unsubstituted alkyl, substituted 
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or imsubstitiited alkoxy^ substttated or unsubstituted alkenyl, substituted or 
unsubstitated aXkynyl, substituted or unsubstituted cycloaIkyI> substituted or 
unsubstituted cycloalkylancyl, substituted or unsubstituted cycloalkenyl, substituted or 
unsubstituted aiylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 

S betetocyclic ting, substituted or unsubstitutBd heteraazylalkyl, substituted or 
unsubstituted heterocyclylalkyl ring, substituted or unsubstituted amino, substituted or 
unsubstituted alkoxycarbcxnyl, substituted or unsubstituted cyclic ring, substituted or 
unsubstituted allQrlcaiboiQfl, ^substituted or unsubstituted alkylcarbonyloxy, 
substituted or unsubstituted carboxylic acid or and R^^ may be joined to a form a 

10 optionally substituted saturated or unsaturated cyclic ring, "wfaicli may optionally 
include up to twobeteroatoms selected firom O, NR^ or S; and 

R^^ R^^ and R^^ are independently selected firom tbe grol^) ccmsisting of bydrogen, 
hydroxy, halogen, cyano, nitro, fomiyl, substituted or unsubstituted alkyl, substituted 

IS or unsubstituted alkcxxy, substituted or unsubstituted alkenyl, substituted or 
imsubstituted all^nyl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted cycloaUsylallgrl, substituted or unsubstituted cycloalkenyU substituted or 
unsubstituted aiylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 
heterocyclic rin^ substituted or unsubstituted heteroaxylalkyl, substituted or 

20 unsubstituted heterocyclylalkyl ring, substituted or umubstituted amino, substituted or 
unsubstituted alkoxycarbonyl, substituted or unsubstituted cyclic rin& substituted or 
unsubstituted alkylcarbonyl, 'substituted or unsubstituted allcylcaiboir/loxy, 
substituted or unsubstituted carbo^qrlic add or S(0)mR^ where m is 0,1 or 2 and R^ is 
as described above. 

25 Tbe A ting is fnrttier preferred to be selected fhm 




The substructure; 
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repreamts&e AringapCTidadto&ecyclolifix:^ Forexample, 
where A lepresentB 




5 wouldconespondio aslxuclxiialfbi^^ 




according to fotmula L 

Coxnpouxids accordfaig to fotmula I fhrther include Hieir analog3, tiieir tautomeis« fheir 
legjoisomers, their diastemmers, Iheir stereoisomers, their geometrical isomers, flieir 
10 N-oxides, their polymoiphs, their pharmaceutically acceptable salts, and fheir 
phatmaceuticaUy acceptable solvates thereof 



Detailed Description of the Invention 

The term ^alkyr refers to a straight or branched hydrocarbon chain radical 
IS having ftom cme to eight carbon atoms, and which is attached to the rest of die 
molecule by a single bond, examples include but are not limited to methyl ethyl, n- 
propyl, and 1-methylethyl (isopropyl), n-butyl, n-pentyl, 1,1-dimefhylethyl (t-butyl). 

The term ^'alkenyF refers to aliphatic hydrocarbon group containing a caibon- 
caxbon double bond and i^ch may be a straight or branched chain radical having 2 to 
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10 carbon atoms ^^cli is attached to Ibe rest of ftie molecule by a sii^e bond. 
Examples include but axe not limited to eftenyl, l-piopenyl^ 2-propenyl (anyl)» iso- 
propenyl, 2-me1iiyl-l"pr(^>ei]yl, 1-batenyl^ and 2-butenyl and flie like. 

Tte temi '^alkynyl'' lefeis to straight oz branched chain hydrocaiboii radicals 
S having at least one caibon-carbon triple bond, having 2 to 12 carbon atoms (with 
radicals having in Ifae range of about 2 up to 10 carbon atoms prefened) v^ich is 
attached to tiie rest of fiie molecule by a single bond. Examples include but is not 
limited to ethynyl, pn^^ynyl. and butnyl 

The term "alkoxy" denotes alkyi group as dejSned above attached via oxygen 
10 linkage to the rest of the molecule. Examples include but axe not limited to -OCHs^ 
and -OC2H5. 

The teim "alkylcarbooyr denotes alkyl group as defined above attached via 
carbonyl linkage to the rest of the molecule. Examples include but aie not Umited to 

-C(0)CH3, and - C(0)C2H3. 

IS The term ^'alkoxycarbonyr' denotes alkoxy group as defined above attached 

via caxbonyl linkage to the rest of the molecule. Examples include but axe not limited 
to 

-C(OK)CH3, and - C(0)-0CaH5. 

The term "alkylcazbonyloxy** denotes alkylcaxbonyl group as defined above 
20 attached via oxygen linkage to Ifae rest of the molecule. Examples include but are not 
limited to -0-<X0)CH3, and - 0-C(0)CiH5. 

The term "alkylamino" denotes alkyl group as defined above attached via 
amino linkage to the rest of the molecule. Examples include but are not limited to — 
NHCH3, 

25 -N(CH3)2andN(CT3XCH2CH3) 

The texm **cyoloa3kyV* dfflotes a non-aromatic mono or multicyclic rixig 
system of 3 to about 14 carbon atcnns attached via a single bond to the rest of the 
molecule. Examples of monocyclic ring s^tem include but are not limited to 
cyclopt^^U cyclobutyl, cyclopent^ and, cyclohexyl. Examples of multicyclic ring 
30 system include but are' not limited to peihydronapttilfayl, adamantyl and norbomyl 
groups bridged cyclic group or sprirobicyclic groups e.g, sprio (4»4) non-2-yl. 
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The term "cycloalkylalkyr refers to cyclic ring-contaioing radical containing 
3 to about 8 carbon atoms directly attached to alkyl group which is then attached to 
the main structuie at any carbon &om alkyl group that results in the creation of a 
stable structure, such as cycloprc^ylmethyl, cyclobutylethyl, cyclopenlyletbyl, and the 
5 like. 

The teim ^cycloalkenyl" refers to cyclic ring-containing radicals containing in 
the range of about 3 iq> to 8 carbon atoms with at least one carbon- carbon double 
bond. Kumqiles mclude but are not limited to cyclopiopenyl. cyclobuteiqrl and 
cyclopentBir/l. 

10 The term "aiyl" refers to aromatic radicals having 6 to 14 carbon atoms. 

Examples include but are not limited to phenyl, naphthyl, tetiahydronapthyi, indanyl 
and biphenyl. 

Hie term "arylalkyl" refers to an aryl ring as defined above directly bonded to 
an alkyl gcoup as defined above. Examples include but axe not limited to -CHiCsHsj 
IS and 

-C2H5C6H5. 

The term ••heterocyclic ring" refers to a stable 3- to 15 membeied ring which 
consists of carbcm atoms and from one to five heteroatoms selected fiom the group 
conaistmg of nitrogen, phosphorus, oxygen and sulfiir. For purpose of this invention^ 

20 the heterocyclic ring radical may be a monocyclic, bicyclic or tricyclic ring system, 
which may include fiised, bricked or spiro riiig systems, and tiie nitrogen, phosphoms, 
carbon, oxygen or sulfur atoms in the hetaocycHc ring radical may be optionally 
oxidized to various oxidation states* In addition, the nitrogen atom may be c^onally 
quatemized; and flie heterocycfic ring radical may be partially or fiilly saturated or 

25 aromatic (heteroaryl). Examples of such heterocyclic ring radicals include, but are 
not limited to, azetidinyl^ acridinyl, benzodioxolyl, benzodioxaaiyl, benzoftenyl, 
carbazolyl, cinnolinyl, dioxolanyl, mdolizinyl, naphthyridiiyl, peihydroazepmyl, 
phenazinyl, phenoftiazfaiyl, phenoxazmyl, phifaalazinyl, pyridyl pteridmyl, purinyl, 
quinazolinyl, quinoxalinyl, qumolinyl, isoquinolinyl, tetrazc^l, imidazolyl, 

30 tetrahydroisouinolyl. piperidinyl, piperazinyl, 2-oxopiperazmyl, a-^opiperidinyl, 2- 
oxopynolidinyl, 2'^oxoazepinyl, azsepiiiyl, pytrolyl, 4-piperidonyl, pyrrolidiiQrl, 
pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolinyl, oxasolidmyl, triazolyl. 
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indattsd. isQxazolyl. iaorasoHdinyl, tamphoUriyl flsiazolyl. feiazoIiirA thiaaolidmyl, 
irolhiazolyl, quinuclidiiiyl, iaoflriazoHdinyl, indolyl. isoindolyl. indolinyl.' 
isoindolinyl, octaliydroiiidolyl, octahydnrfsomdolyl. qumolyl, isoquinolyl. 
decahydroisoquinolyl, benziimdazofyl, tiriadiazolyl, benzopyrai^l, benzofhiazolyl, 
5 benzooxazolyl. fciyl, tetrahydrofurtyl, Uitiabydxopyumyl MtmyU benzolWeiiyl! 
fliiamorpholiiqrl, fluamoipliolinyl mlfoxide fluamoipholjnyl sulfone, 
^kxaplmspimlianyU oxadiazol^l, chiomaiiyl and iflocfatomaayL 

Tba term 'lietBioaiylalkyl" lefers to heteioaryl ring radical as defined above 
direcfly bonded to alkyl group. The hetetoaiylallgrl radical may be attached to the 
main atractuie at aaxy caibon atom fixmi alkyl group lhat results in liie creation of a 
stable sfiuctaxe. 

The tenn "heterocyclylalkyF refers to a heterocyHc ring as defined above 
diiectly bonded to alkyl group. The heterocyclylalkyl radical niay be attached to the 
main structure at carbon atom in the aBkyl group lhat results in the creation of a stable 
IS structure. 

TTie tenn "cycEc ring" xefins to a cyclic group cootaimng 3-10 caAon atoms 
The term "Halogen" re&is to radicals of Fhiorine, Chlorine. Bromine, Iodine 
The substitaents in the 'substituted alkyl', 'substituted alkaxy' 'substituted alkeoyl* ' 
substitnted alkynyr 'substituted cyckwlkyl' substituted cycloalkylalkyl' substituted 

20 cyclocaBcenyl' 'substituted aryhdkyl* 'substituted aiyl' 'substitutBd heterocyclic 
ring', 'substituted heteroaiyl ring.' 'substituted heteroaiyhUkyl', 'substituted 
heterocyclylalkyl ring', 'substitoted amnio', 'substituted alkoxycaibonyl'. 'substituted 
cyoUc riDg* 'substitnted alkyloaibonyr. 'substituted alkylcarijonyloxy* and 
- 'ffl^atitutedoaiboxyUe acid' may be to same or different which one 

25 firan Hie groups such as hydrogen, hydroxy, halogen, carboxyl, cyano, amino, nitro, 
0X0 («-0), tino (=S), or optionally substitutBd gtaapa selected fiom alkyl, alkoxy, 
alkenyl, alkynyl, aryl. aiylalkyl, cycloalkyi. aiyl. heteroaiyl. heteioaiylalkyl, 
hetBTOcycKo ring, -<:00R*, -C(0)R*. -C(S)R», -C(0)NR''R'', ^^COONR^R', - 
NR*CONRyR', -N(R»)SOR^ -N(R«)SC)2R^ -(-N-N(R'')R>), - NR«C(0)ORy -NRW, - 

30 NR»C(0)R^ -NR''C(S)R» -NR«C(S)NR'R'. -SaNR^R^-, -S02NR''R^ -OR*,'- 
OR"C(0)NR^', -OR"C(0)OR^ -OC(0)R', -OCCONR'R^ -R^NR^^ -RW, - 
R"Cr3. -RWC(0)R«, -R«OR', -R-^OOR^, -R«C(0)NR>R', -R't(0)R*, - 
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R''OC(0)R^ -SR\ -SOR^ -SO2R'', -0N02,(wheTem R*, R^ and R* in each of the 
above groups can be hydrogen atom, substituted or unsubstituted alkyl, haloalkyl^ 
substituted or unsubstituted aiylalkyl, substituted or unsubstituted aiyl^ substituted or 
unsubstituted cycloalkyl^ substituted or unsubstituted cycloalkylallcyl substituted or 
5 unsubstitued heterocyclic ring, substituted or unsubstitued heterocyclylalkyl, 
substituted or unsubstitued heteroaiyl or substituted or unsubstitued heteroaiylalkyl ) 

FhannaceuticaUy acceptable salts fonning part of flus invention include salts 
derived firom inor^nic bases such as Li, Na, Ca, Mg, Fe» Cu, Zn^ Mn; salts of 

10 organic bases such as N,N'-diacetyleibylen6diamine> glucamine, triethylamine, 
choline, choline hydroxide, dicyclohexylamine, metfotmin, benzylamine, 
trialkylanilne, tibdamine^ spermidine, and tiie Hke; alkyl halides such as methyl halide, 
ethyl halide and the like; Aryl alkyl halide such as benzylhalide and the like; chiral 
bafi»B like alkylphenylamine, glycinol, phenyl glycinol and ihe like, salts of natural 

15 amino acids such as glycine, alanine, valine, leucine, isoleucine, norleucine, tyrosine, 
cystine, cysteine, methionine, proline, hydroxy proline, histidine, ornithine, lysine, 
arginine, serine, and the like; unnatural amino acids such as D-isomers or substituted 
amino acids; guanidine, substituted guanidine wherein ^e substituents are selected 
from nitro, amino, aUcyl, alkenyl, alkynyl^ ammonium or substituted ammonium salts 

20 and aluminum salts. Salts may include acid addition salts where appropriate which 
are, sulphates, nitrates, phosphates, perchlorates, borates, hydrohalides, acetates, 
trifluroacetate, tartrates, maleates, citrates, succinates, palmoates, 
methanesulphonates, benzoates, salicylates, benzenesulfonates, ascorbates, 
glycerophosphates, ketoglutarates and the Uke. Pharmaceutically acceptable solvates 

25 may be hydrates or comprise other solvents of crystallization such as alcohols. 

Another object of the invention is a method of treating inflammatory 
diseases, disorders and conditions characterized by or associated with an 
undesirable inflammatory immune response and all disease and conditions induced 
by or associated with an excessive secretion of TNF-<k and PD&4 which comprises 
30 administering to a subject a therapeutically affective amount of a compound 
according to claim 1. 
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Anodier object of fhe mvention is a mettLod of treating inflaimimbuy 
coiiiditions and nmnune disoiders in a sutgect in need tihereof wbich comprises 
administaing to said stdyject a liiexapeaticaUy e£feefive amoimt of a Gonq[K>imd 
accoxding to Fomiula L 

5 Prefened inflaTninatory conditions and immune disorders are chosen from the 

group consisting of astinna, bronclual asfbma, cIiFonic obstructive pnfanonaiy 
disease, alleqpic rhmiti^ eosinophilic granuloma^ nephritis, iheumatoid aitiiritis, 
cystic iSbiosis, chronic bronchitis^ mnltq;>le sclerosis, Crohns disease, psoraisis, 
ulicaria, adult vernal cojunctivttis, respiratory distress syndrome, ifaematoid 

10 spondylitis, osteoarOiritis, gouty arthritis, uteltis, allergic conjimctivitis, 
inflammatoiy bowel conditions, ulcerative coalitis, eczsma, atopic deimatitis and 
chronic inflammation. 

Further prefiBrred is when tiie inflammatoiy condition is an allergic 
inflammatory condition. 

IS Further jnefened is when the inflammatory conditions and irmnune disorders 

arc selected £:om fhe groiq> consisting of inflammatory conditions or immune 
disorders of the lungs, joints, eyes, bowels, skin and heart 

Further preferred is when fhe inflammatory condition is chosen fix>m the group 
consisting of bronchial asthma, nepritis, and allergic rhinitis. 

20 Anoflier object of fhe invention is a method for abating mflammation in an 

affected organ or tissue comprising delivering to said organ or tissue a 
therapeutically effective amount of a compound represented by a compound 
according to Formula 1 . 

Anotiier object of the invention is a method of treating diseases of the central 
25 nervous system in a subject in need thereof which comprises administering to said 
subject a therapeutically efTective amount of a compound according to Formula 1 * 
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Pteferred diseases of Ihe central nervous system axe chosen £tx>m the groiip 
consisting of depression, amnesia, dementia, Alzhdmers disease, cardiac fulnre, 
shock and ceiebrovascular disease* 

A]K>fhei object of the invention is a method of tEeating insulin resistant 
5 diabetes in a subject in need thereof which comprises administermg to said subject a 
ttier^eutically efibctive amount of a compound according to Formula 1 . 

"Treating" or ^'treatment" of a state, disorder or condition includes; 

(1) preventing or delaying the appearance of clinical symptoms of the state, 
disorder or condition developing in a mammal that may be afQicted with or 

10 predisposed to the state, disorder or condition but does not yet experience or display 
clinical or subclinical symptoms of the state, disorder or condition, 

(2) inhibiting state, disorder or condition, i.e., axrestmg or reducing the 
development of the disease or at least one clinical or subclinical symptom thereoi^ or 

(3) relieving tihe disease, Le., causing regression of the state, disord^ or 
1 S condition or at least one of its clinical or subclinical symptoms. 

The benefit to a subject to be treated is either statistically significant or 
at least perceptible to the patient or to the physician 

A '^therapeutically effective amount** means Ihe amount of a compound 

thai, when administered to a iiDammal for treating a state, disorder or condition^ is 

20 sufficient to effect such tteatment The ^therapeutically eflfective amount" will vary 

depending on the conipound, the disease and its severily and the age, weight, physical 

condition and responsiveness of tiie manmial to be treated. 

The four classic symptoms of acute inflammation are redness, elevated 
temperature. Swelling, and pain in the affected area, and loss of function of the 
25 affected orgw. 
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Symptoms and ogns of inflaminaiioa associated specif soaditiom 
include: 

. tfaeumatoidaithriii8-pain,8welling.wm1h»ndteato 

joints; generalized and morning stif&xcss; 

5 • insuliit^ependent diabetes mellitoa-insuUtis; this <^ 

variety of complicationa with an inflammatoiy coropooent. including: 

retinopathy, neuropathy, nepteopa&y; coronaiy artery disease, periphend 

vascular disease, dnd cerebrovascular disease; 
. antoimmune thyroiditis- weafaiess. constipation, shortness of breath, puffiness 

lb of flie face, hands and feet, peripheral edema, bradycardia; 

• multiple sclero5is-8pastid1y,bluriyvi8ion,vertigo,limb weakness^ 
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• uvooreliniti&-decreasednightvision, loss of peripheral vision; 

• hqn«ery&ematosus.jointpain,rash,photosensitivity.fever.mnsclepain. 
puSbess of the hands and feet, abnormal urinalysis (hematuria, cylinduria. 
proteinuria), glomendonephritis, cognitive dysfunction, vessel Ihrombosis, 
pericarditis 

• scterodeima- Raynaud's disease; swelling offlie hands, arms, legs and fece; 
ddnflrictoaring; pain, swelling and stiffiiess of the fingers and knees. 

20 gMtwinJestinal dysfunction, restrictive lung disease; pericarditis.; renal 

Mlure; 

• other arthritic conditionshaving an inflanunatory component such as 
riwumatoid spondylitis, osteoarlhritis, septic arthritis and poly^ 

pain, swelling, tenderness 
. oflierinflammat«rybraindisoniers,sucha8nieningitis.AM^ 

AIDS dementia encephaKtis- photophobia, cognitive dysfunction, memory 
loss 

. otiiermflammatoryeyeinflammationB.suchasretinitis.decreasedvisu^ 

acuity; 

30 . inflaiiimatoryddndisorfers.suchas.eczema.otordennatites^^^^^ 
c<mtact), psoriasis, burns induced by UV radiatioti (sun rays and sm^ 
Bource8> erythema, pain, scaling, swelling, tenderness; 
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• inflaimnatoiy bowel disease^ such as Crohn*a disease, ulcerative colitis- pam» 
diairheaj constipation, leotal bleeding, fever, airChritis; 

• asttima- shortness of breath, wheezhig; 

• other allergy disorders, such as allergic rhinitis- sneezing, itching, runny nose 
S 9 conditions associated with acute trauma such as cerebral injury following 

stroke- sensory loss, motor loss, cognitive loss; 

• heart tissue injury due to myocardial ischemia- pain, shortness of breath; 

• lung injury such as fliat which occurs in adult respiratory distress syndrome- 
shortness of breadi, hyperventilation, decreased oxygenation^ pulmonary 

10 infiltrates; 

• inflammation accompax^ying infection* such as sepsis, septic shock, toxic 
shock syndrome- fever, respiratory failure, tachycardia, hypotension, 
leukocytosis; 

• other inflammatory conditions associated with particular Oftgpi^ or tissues, 
1 S such as nephritis (e.g., glomemlonqphri1is)-oliguria, abnormal urinalysis; 

inflamed appendix- fever, pain, tenderness, leukocytosis; 

gout*- pain, tenderness, swelling and erythema of the involved joint; elevated 
serum and/orurinaxy uric acid; 

inflamed gall bladder- abdominal pain and tenderness, fever, nausea, 
20 leukocytosis; 

chronic obstructive pulmonary disease- shortness of breath, whe^ng; 

congestive heart failure- shortness of breath, rales, peripheral edema; 

T^e n diabetes- end organ complications including cardiovascular, ocular, 
renal, and peripheral vascular disease 
25 lung fibrosis- hyperventilation, shortness of breatti, decreased oxygenation; 

vascular diseasOj such as atherosclerosis and restenosis- pain, loss of 
sensation, diminished pulses, loss of function 

and alloimmunity leading to transplant rejection- pain, tenderness, fever. 

30 Subclinical symptoms include without limitetion diagnostic maikers 

for inflammation the appearance of which may precede the manifestation of clinical 
symptoms. One class of subclinical symptoms is immunological symptoms, such as 
the invasion or accumulation in an organ or tissue of proinflammatory lymphoid cells 



24 



wo 2004/016596 PCT/IB2003/003364 

or tiio pr^onee locally or peripherally of activated pro- fafl fl Tn-mato ry lysigjhoid cells 
lecognizing a patbogen or an antigen specific to the oigan or tissue. Activation of 
lyn^hoid cells can be measuied by techniquea known in tiie ait 

"Delivering" a tiieiapeutically effective amount of an active ingredient 
5 to a particular location within a host means causing a therapeutically effective blood 
concentration of tiie active ingredient at the particular location. This can be 
accomplished ,e.g., by local or by systemic administration of the active ingredient to 
the host 

**A subjecf ' or "a patient?' or "a hosT refers to mammalian animals, preferably 
10 human* 

Some of the representative compounds according to the present invention are 
specified below but should not construed to be limited tiiereto; 

1 . 5-(3-<:!yclopentyloxy-4-me1hoxyphenyl>3-aKO-2,3 A5,6,7-heM^ 
indazole-S-carbonitrile. 

15 2, 5-(3-CycIopentyloxy-4-difluorometiioxypheny0-3-oxo-2,3A5A7*^^ 
lff-indazole-5-carbonitrile. 

3. 5K3<:yclopeniyloxy-4-methoxyphenylH.5,6J-tetrahydro-l^^ 
catfoonitrile. 

20 

4. 5<3'<:^clopen1yloxy-4-difluoromethoxyphenyl)-4,5p6,7-tetrahydro-lH^ 
indazolecarbonitrile. 

5. 5<3-Cyclopentyloxy-4-difluoioraethoxyphenyl>2-phenyl-4,5 
25 2J?-<indazole-S-carbonitrile, 

6. 5<3-Cyclopentyloxy-4-difh2oromethoxyphBnyI>l'phe^^ 
2H-indazole-5-carbonitrile. 

30 7- 5<3<5yclopentylo3or-4-meflioxyphenyl)-2-<2-pyidylH,5,^ 
indazole-carbonitrile. 

8. 5"(3-Cyclopen^loxy-4-me1ii03iyphenyQ-l-mefhyM,5A^ 
indazolecarbonitrile. 

35 

8B.5-(3-Cyclopentyloxy-4-niefliQxypheiorl)"l-me1hyM,5,6,7-tetrA^ 
indazolecarbonitrile. 



25 



wo 2004/016596 PCr/IB2003/003364 

9. 2-[5-C^ano-5-(3-Cyclopentyloxy'4-methoxyphenyI)-4,^ 
indazoyl] acetic add. 

9B.2-[5-C^o-5'(3<:ycIoperilyloxy-4-meflK)XYph 
5 indazoyl] acetic acid. 

1 0. 5-<3-Cyclopen1yloxy-4-m8fho3cyi)henyl)-4,5,6,7-tetr 
caitK»ii1iile« 

10 

1 1 . 5<3-Cyclopen1yloxy-4-methoxyphenyl)^^ 
benzoC<f|[l,3]oxazole-5-carboiiitdle. 

12. 5-(3-Cyclopentyloxy-4-mettioxyphenyl)-l-vinyl-4,5,6,^^^ 
15 indole-caibonitrile. 

13.5<3-<:yclopentyloxy-4-di£luorDmetiioxyphenyl>l-v^ 
5-indolecarbonitrile. 

20 14. 5-(3-Cyclopentyloxy-4-me1fao7cyphenylH,5,6 J-tetrahy^^ 
catbonitrilep 

15. 5- -(3-C^clopentyloxy-4-difluoromethoxyphenylH 
indazole-carbonitrile. 

25 

16. 5<3-Cyclopentyloxy-4-methoxyphenyl)-l-me1fayl-4,5,6J-teto 
indole-^caibonitnle. 

17. Ethyl 6-Qyano-6-(3-cyclopentyloxy-4-methoxyp^ 
30 tetFaJiydro-3-quinolinecarboxyIate. 

18. 6- Cyano-6<3-cyclopentyloxy'4-metiiojq^henyl)-2-me^ 
qiiizLolxQecaTboxylic acid. 

35 19. 6-(3<;yclopen1yloxy-4-me&oxypIienylH'<>xo-3A5,6J,8-he 
qTtinazoline-catboiiitrile. 

20. 6-(3-Cyclopentyloxy-4-di£luoromedioxyphenyl)-4-oxo-3A 
quinazolinecarbomtrile. 

40 

21 . 6<3-Cyclopen1yloxy-4-difluorcmiethoxyphenyI>4-oxo-3,4,5,^ 
quinazoline-^iaibonitrile. 

22. 6-(3-Cyclopeniyloxy-4-difluorometho7qi)herv 
45 hexahydn7-6-quinazoliiiecarbonitrile. 

23. 2-Axruno-6-(3-Cyclopentyloxy-4-mefftoxyphen^ 
6-qujnazoliEiecarbonitiil6. 
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24. 2-Ainiiio-6<3-CyclopOTlyioxy.4^ 
jbnxaliydro-6-quinazoliiiBcail)^^ 

25. 6<3<^clopentyloxy;4-meflioxyphenyl>3-me%l-4-0XO-3,4 
5 6-<]umazoIiiiBcaxbomtnIe. 

26. E&yl 2-[6-cyano-6K3-cyclopeiilyloxy-4-niBflic«^ 
hex{dbQrdio-3-<iiiinB2»lniyl]acetate 

10 27. 2-[6-CyaiiD-6-(3-cyclopenlyl03ty-4^t^^ 
))Bxdiydio-3Hiaiiia2ioliiiyl]acetic acid 

28. Bftyl 2-[6KQ^mD^3-cyclopcmlyloxy-4^nefll^ 
3,4^,6J,8-l»xahydio-3-<iuinazoliiiyl]aceta^ 



15 



28B.Elhyl 2-[6^aiio-6K3-cyolopeiilylaxy-4-meth0xyphen^ 
totrabydn>4-qiunazoln]yloxy]ace^ 



29. 6-(3<:yclopenlyloxy-4-m©flu)xyphCTyl)-5A7,8-tetrahydio-^ 
20 qoinazolinocaitKniitiite. 

29A.6<3<:yclopeirtyloxy.4-meihoxypheivl>l-<wo-5,^ 
qiiiiuizoliiieciU^xiDitiilfi. 



25 
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30. 6K3<^clopeiityloxy-4-difhion)meihaxyiA(ffl^ 
quinazoline-carboiiitrile. 

31. 6K3-CyclopeiityIoxy-4-methoxyphe0yl>2-methy^^ 
30 quiiia2X)liii6caibomtrile. 

32. 2-Ainmo-6<3-cyclopeatyloxy-4-medioxy^^ 
quixiazoli]i6caiboi)itrile. 

33. 2-Airano-6K3-cyclopentytoxy-4-difto^ 
qiiimizolhie(»a1)oiiitrile. 

34. m-[6-Cyano-6<3-Cyclopenlytoxy-4-metlM»yp^ 
qainazolinyll-acdaimde. 

35. 2-l6-Cyano-6-(3-cyclopeiityloxy-4-mBfl^ 
quinazolioylaminol-acetic acid. 

36. 2-MelhyWiio^K3-oyclopeiityloxy-4-ixieth(«w 
q^^ iTiftTOlwifl ^catbonitrile. 

37. 2-Methanesulfonyl-6K3-^clopenfyloxy^me«i^ 
(..qoinazoline-caibomtrile. 



40 
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38. 6-(3-Cyclopen1yloxy'4-me11ioxyphenyI)-4^^ 
quinazoIine-Ksarbonitrile. 

39. 6-(3-Oyclopentyloxy-4-methoxyphcaylH^ 
quinazolinecarbonitxile. 

40, 6-(3-CycIopentyloxy-4-methoxyphenyl)-4-dimet^^ 
quiimzolinecarbofii^e . 

41 . 4-»-Butylaimno-6<3-cyclopenJyloxy-4-metiio^ 
qmtia2X3lin6carbomtrile. 



42. 6-(3<:yclopentyloxy-4-methoxypheayl)-4^ 
qiiixiazolme'-carboiiitrile. 

43. 6-(3-Cyclapentyloxy-4-me1iioxyphenyl)^phenylai^ 
quinazoliaecaxbomtile. 



44. 4-Beiizylammo-6<3-cyclopen1yloxy-4-metho30i>he^ 
20 quiimzolinecarboiiitrile. 

45. 6-(3<;yclopen1ylosy-4-metho«yphe!qrl)-^ 
6-quinazoliiiecarbomtrile. 

25 

The CQmpounds according to the inventioii may be prepared by flie following 
processes. The symbols P, P*, RS and A when used in the below formulae below 
are to be understood to present tibiose groups described above in relation to formula Q) 
30 unless otherwise indicated 

In one embodiment Ihe desired compounds of the formula Q) wherein P, P^ 
R^ and A are as described in the gcfneral description, can be synthesized as 
described in the general synthetic scheme 1. 
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" 1 methyl acr 

pi p iTrtton B 

8 



lA 



9 



As shown m the above Scheme 1, fte intennBdiatB of ftmnuJa 5 on rednction with 
NaBH* in methanol at RT gives 4e compound of ftmnTila 6.Tbe compound of 
fonnula 6 on reaction witii SCKlz fbllowed by NaCN in DMF gives compound of 
fonnula 7. The compound 7 on reaction with meflqrl aorylate in presence of Triton B 
10 gives the compound of fonnula S.The intramolecular oyclasation of fl» diester of 
fomiula 8 gives Ihe conqiound of foraoiula 9. This compound 9 is condensed wiA 
hydrazine in a refluxmg alcoholic solvent prefisrably meflianol at a temperature of 
jibout 25" to about 200°C preferably about 65°C, to obtain die oomponnd of the 
general fonnula 1 A. 

15 .112 

Alternatively, the desired compounds of tiie formula (T) vidierein P, P , R , R 
and A are as described in the general description, can also be synthesized as described 
in die general synthetic Scheme 2, 
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Scheme 2; 




IB 



5 

As shown in flie above scheme 2, the compound of formula 9 (aa prepaied in scheme 
1) on reaction with NaCl in DMSO-water at elevated temperature gives the compound 
of formula 10* The compound of general formula 10 readily undergoes condensation 
with dimefhylformamide dimethyl acetal to give the compound of general formula 11. 

10 This compound of the formula 11 on reaction with various nucleophiles of general 
fomiula BbN-NHR^ in an alcoholic solvent preferably methanol or efhanol at a 
tenq>eratuie of about 20° to about 60°C to obtain the compound of the general formula 
IB. In case of monosubstituted hydrazines regioisomeric products axe formed. The 
legioisomers formed are further separated and characterized; 

15 where can be selected from hydrogen, hydroxy, halogen, cyano, nitro, foimyU 
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or 
' unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or 
unsubstituted aiyialkyl, substituted ot unsubstitutBd aryl, substituted or unsubstituted 

20 heteocycUc ring, substituted or unsubstituted heleroaryl ring, substituted or 
unsubstituted heteroaiylalkyl, substituted or unsubstituted heterocyclolalkyl ring, 
substituted or unsubstituted amino, substituted or unsubstituted alkoxycarbonyl, 
substituted or unsubstituted cyclic ring, substituted or unsubstituted alkylcarbonyl, 
'substituted or unsubstituted alkylcarbonyloxy or substituted, unsubstituted caiboxylic 

2 5 add or S(0)niR^ where misO,lar2andR^isas described above. . 
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Sdieme 3; 




5 

As shown in the above scheme 3» the intermediate of the fimnnia ll(as prepared in 
the scheme 2) is reacted with faydroxylamine mider appropriate conditians to obtain 
compounds of die general formula IC. 

10 Alternatively, the desired compounds of the formula (I) wherein P, rS 

and A are as described in the geneml description, can also be synthesized as described 
in the gpneml synthetic Scheme 4. j 

15 Scheme 4; 




20 

As shown in the above scheme 4, the compound of formula 10 (as prepared in scheme 
2) on reaction with oxime in presence of alcohol as solvent gives ibo compound of 
formula 12, this compound of the formula 12 is reacted with dimethyl carbonate under 
appropriate basic reaction conditions aGTords the compounds of general formula ID. 

25 

Altematively, flie desired compounds of the formula (I) wherein P, P^ r\ R^ 
and A are as described in the general description, can also be syisthesized as described 
in the general synthetic Scheme S. 
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5 

As shown in the above scheme 5, the reaction of oxime mtermediate of general 
foimula 12 with acetylene gas in DMSO» in a sealed tube gave a mixture of 
tetrahydioindole derivatives of fonnulae 13 & 14. The N-vinyl group of 13 can be 
10 cleaved to the N-H indole of general formula 14 by using the Hg(II)OAc followed by 
NaBH4 reduction. Compound 14 on alkylation under appropiiate basic reaction 
conditions gave the compound of the general formula 1£, 

Alternatively, the desked compounds of the formula (I) wherein P, 
IS and A are as described in the general description, can also be synthesized as described 
in the gen^ial syntt^tic Scheme 6. 
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As shown m the above Scheme 6» Ibe condensation of jntexmediatB 11 with ethyl 
acetoacetate and aromomum acetate in reflnxing acetic acid g^ve compound of 
general formula IS which on hydrolysis under basic conditions give fhe compound of 
general fomiula IF. 

10 

Altomatively» the desired compounds of flie fommla (I) vdierein P\ 
and A are as described in the general desciipticm, can also be synthesized as described 
in the general synthetic scheme 7. 
Sch^e7; 

15 




As shown in the above scheme 7, the condensation of compound 9 with the 13- 
20 nucleophiles of general fommla 16 gave the compound of formula 17. Alkylalion of 
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compound of formula 17 in piesence of cesium carbonate gave both N-alkylated and 
O-alkylated products IG. Selective N-alkylation occurred when is hydrog^ 
Where R^, R^ may be same or different and are ind^endenfly selected firom 
hydrogen, hydroxy, halogen, cyano» formyl, substituted or unsubstituted alkyl, 

S substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 
unsubstituted alkynyl, substituted or unsubstituted cycloalkyi, substituted or 
unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or 
unsubstituted arylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted 
heterocyclic ring, substituted or unsubstituted heteroarylalkyl, substituted or 

10 unsubstituted heterocyclylalkyl ring, substituted or unsubstituted amino, substituted or 
unsubstituted alkoxycarbonyl, substituted or unsubstituted cyclic ring, substituted or 
imsubstituted alkylcarbonyl, 'substituted or unsubstituted alkylcarbonyloxy or 
substituted, unsubstituted carboxylic acid or SiOyjBt^ where m is 04 cir 2 and is as 
described above.. 

IS Alternatively, tiie desired compounds of tiie formula (I) wherein R\ 

and A are as described in the genera] description, can also be synfliesized as described 
hi tiie general synthetic Scheme 8. 



As shown in the above Scheme 8, the cyclocondensation of mtermediate of genexal 
25 formula 11 with the 1 ,3-nucleopMles of general formula 16 in the presence of suitable 
organic or inorganic bases such as KOH, NaOH, NaHC03> sodium efhoxide, sodium 
mefhoxide, trietbyl amine and diisopropyl ethylamine and pyridine in an alcoholic 
solvent preferably ethanol or methanol at a temperature of about 20 to about 70°C 
yield the compound of ftie general formula IH. 
30 Where R^ can be selected fixm bydrogen, hydroxy, halogen, cyano, nitro, foimyl, 
substituted or unsubstituted aOgrl, substituted or unsubstituted alkoxy, substituted or 
unsubstituted aUcenyl, substituted or unsubstituted BikytxyU substituted or 
unsubstituted cycloalkyl, substituted or unsubstituted cycloaBcylalkyl, substituted or 



Scheme 8; 



20 
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uBsubstitated cycloalksqyU substituted or imsubstitiitied aiylalkyl, substitutBd or 
itnsubstttirted aiyl, substituted or uBSubstituted hetBxocyclic ring, substitoted or 
imsubstitiited heteioaiylalkyl, substituted or unsobstituted heterocydylaBqrl ring, 
substituted or ussubstituted amino, substitutBd or unsubstituted alkoTQ^arbonyl, 
5 substituted or unsubstituted cyclic ring, substituted or unsubstituted fdkylcarbonyl, 
•substituted or unsubstituted alkylcarbonyloxy, substituted or unsubstituted caxboxylic 
acid or S(0)nJEt* where m is 0,1 cm: 2 and K6 is as described above. 

Alternatively, the desired compounds of the fonnula (S) wberein P, P , R , R 
and A are as described in the general description, can also be aynliiesized as described 
10 in Ibe general syn&etic Scheme 9. 

Sthsaae9z 




As shown in Uie above Scheme d, fte reactiooi <rf <M>mpound of genraal formula 17 ( 
as desraibed in scheme 7) in pieaence of pliospboTOUs oxycbloride yield the 

20 componnd of general fiarmnila 18 wHch on aromatic nucleopMUc substitution rBaction 
witibi alkcixides of general fbnnida R*OM Yfbara M can be Na, K, li under mild 
conditions give the compound of ihe genoal fommla IBL The conapound of general 
fomnila 18 on reaction wifli various amines under appropriate conditions gives 
c(»npound of ^neral fbnmnla IJ. Whrae R*, is as previously defined and R' is 

25 elected ftom Iqrdro^ feydnnty, halogen, cyano> formyl, substituted or uiKubstituted 
aUcyl, substituted or unsubstituted alkaxy» substituted or unsubstttuted aOanqrl, 
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloaHtyl, 
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substituted or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, 
substituted or unsubstituted arylaUgrl, substituted or unsubstituted azyl, substituted or 
unsubstituted heterocyclic ring, substituted or unsubstituted heteroatylalkylt 
substituted or unsubstituted heterocyclylalkyl ring, substituted or unsubstitated amino, 
S substituted or unsubstituted alkoxycarbonyl, substituted or unsubstituted cyclic ring, 
substituted or unsubstituted alkylcarbonyl, 'substituted or unsubstituted 
alkylcarbonyloxy, substituted or unsubstituted carboxylic acid or 8(0)mB.^ where m is 
0, 1 or 2 and R6 is as descrflied above. 

Where R', R^^ may be same or different and are independently selected fiom 
10 hydrogen, hydroxy, halogen, cyano, nitco, formyl, substituted or unsubstitated alkyl, 
substituted or unsubstituted alkoj^, substituted or unsubstituted alkenyl, substituted or 
unsubstituted alkynyl, substituted or unsubstituted cycIoallEyl, substituted or 
unsubstituted cycloalkylalkyl^ substituted or unsubstituted cycloalkenyl, substituted or 
unsubstituted aiylalkyl, substituted cnr unsubstituted axyl, substituted or unsubstituted 
IS heterocyclic ring, substituted or unsubstituted heteroaiylalkyl, substituted or 
unsubstituted heterocyclylalkyl ring, substibxted or unsubstituted amino, substituted or 
unsubstituted alkoxycazbon}d, substituted or unsubstituted cyclic ring, substituted or 
unsubstituted alkylcarbonyl, 'substituted or unsubstituted alkylcarbcmyloxy, 
substituted or unsubstituted carboxylic acid or R' and R^** may be joined to a form a 
20 optionally substituted saturated or unsaturated cyclic rin& which may Cfp&onaliy 
include up to two hcteroatoms selected fiom O, NR^ or S; 

Alternatively, the desired compounds of the formula (J) wherein P, P^ R^ R^ 
and A are as described iii the general description* can also be synthesized as described 
25 m the general syntiietic Sch^e 10. 
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Scheme 10: 




5 

As shown in the above Scheme 10, the reaction of compourLd of general formula 10 
(as prepared in scheme 2) with hydroxy(tosyloxy)iodobenzene gives the compound of 
formula 19. Reaction of compound of general formula 19 with the 1,3-nucleophilea 
of general formula 16 under appropriate conditions yield the compound of the general 
10 formula IK. 

where R^, can be selected from hydrogen, hydroxy, halogen, cyano, nitro, formyl, 
substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy, substituted or 
unsubstituted allcenyl, substituted or unsubstituted alkynyl, substituted or 
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or 

15 misubstituted cycloalkenyl, substituted or unsubstituted arylalkyl, substituted or 
unsubstituted aryl, substituted or unsubstituted heterocyclic ring, substituted or 
unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclylalkyl ring, 
substituted or unsubstituted amino, substituted or unsubstituted alkoxycarbonyl, 
substituted or unsubstituted cyclic ring, substituted or unsubstituted alkylcarbonyl, 

20 'substituted or unsubstituted alkylcarbonyloxy, substituted or unsubstituted carboxylic 
acid or S(0)niH^ where m is 0,1 or 2 and R6 is as desciibed above. 

Alternatively, the desired compounds of the formula (I) wherein P, T?\ k\ R^ and A 
are as described in tiie general descrq>tion, can also be synthesized as described in the 
25 general synthetic Scheme 11. 
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Scheme 11: 




Ab shown in the above Scheme 11 flie reaction of 10 with an (^tionalty subslitiited 
aldehyde of the general fotmula 20 in presence of a suitable base such as all^ 
Utfaium, LDA, LHMDS gave intemiediate of general formula 21. latermediate 21 can 
10 be cycHsed to indole derivate 22 under suitable acidic conditions.The intennediate 22 
can be furflier functionalized to give optimially substituted indole d^vative IL using 
conventional chemical transformations. 

Where R^^ R^^ and R^ may be same or difFemt and are independentiy selectedfrom 
hydrogen, hydroxy, halogen, cyano, nitco, formyl, substituted or unsubstituted alkyl, 

1 5 substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or 
unsubstituted al^oiyl, substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or 
unsubstituted arylalkyl, substituted or unsubstituted £^ substituted or imsiibstituted 
heterocyclic ring, substituted or unsubstituted heteroarylalkyl, substituted or 

20 unsubstituted heterocyclylalkyi ring, substituted or unsubstituted amino, substituted or 
unsubstituted alkoxycarbonyl, substituted or unsubstituted cyclic ring, substituted or 
unsubstituted alkylcarbonyl, 'substituted or unsubstituted alkylcarbonyloxy, 
substituted or unsubstituted cari303^1ic acid or S(0)mR^ ^eze m is 0,1 or 2 and R6 is 
as described above, 

25 
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Hie substances accorfing to the invaatian are isokfed sad Furifisd ia a 
maimer known per ae. e.g. by dirtfflmg off flie solvent in vacumn and tecryatallizing 
&e iBddne obtained fiom a adtable WW or 8u«ecting it to one of ^ 
purification mefliods. such as column ctaomatography on a suitable support material. 

5 

Salts are obtained by dissolving fte See compound in a suitable solvent, e.g m 
a chlorinated hydiocaibon, such as mefliylene chloride or cMoroftan, or a low 
molecular wei^it aliphatic alcohol (efljanol, isopropanol) which contains Ihe desired 
acid or base, or to wM<A tihe deshcd acid or base is then added Tlie sahs am obtained 

by filtering, reprecepitating. precii^tating wifli a non-solvent for Hie addition salt or by 
evi^tmg Ae solvent Salts obtamed can be converted by basification or by 
adding into the fiee compounds which, in turn can be converted into sate^ 

In general, flie eflieieal solvents used in fte above described processes for the 

preparation of compounds of die formula 0) «» selected ftom diefliyl e&er. 1> 
15 dimelhoxyelhane. teteahydro&ran, diisopropyl elher. 1,4 dioxane and Ihe like. The 
chlorinated solvent which may be employed may be selected ftom dichloiomefliane, 
U^cUoroefliane, cMorofimn, carbontetrachloride and die like. The aromatic 
siilvente which may be employed may be selected fixm benzene, totaene. The 
alchohoUc solvents which may be employed may be selected ftmn meflianol, eftanol. 
20 n-propanoU8opropaaol,tertbutBnolandtolike.Tlieapioticsolventswhichm^ 
employed may be selected fiom N. N-torfhylfimnamide. dimefliyl sulfoxide and the 



10 



like. 



In general, the compounds prepared in the above described processes are 
obtained in pure form by using well known techniques such as crystoUization usmg 
25 solvents such as pentane. diethyl eflier. isopropyl ether, oUotoform, dicWoromelhane. 
ethyl acetate, acetone, melhanol. eflanol. isopropanol, water or their combinations, or 
column chromatography using Alnmimi or silica gel and ehiting fl« column wi«h 
solvents such as hexane. petroleum elher (peteflier). cUorofomi, eftyl acetate, 
acetone, methanol or fheir combinations. 

Various polymorphs of a compomid of genend formula d) forming part of dris 
invention may be prepared by crystallization of compound of formula (D under 
di^rent conditions, example, using different solvenlB commonly used or then: 
nuxturesforrecrystallization; crystallizations at different temperatures, various modes 
of cooling, ranging ftom very fist to very slow cooling during crystalhzations. 



30 
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Polymorphs may also be obtained by heating or melting the compound followed by 
gradual or fast cooling. The presence of polymorphs may be determined by solid 
probe NMR spectroscopy, JR spectroscopy, differential scanning calorimetiy, powder 
X-ray difGraction or such other techniques. 
S The present invention provides novel heterocyclic compounds^ their analogs, 

their tautomers, their regioisomers, their stereoisomers, their enantxomers, their 
diastreomers, their polymorphs, their phaimaceutically acceptable salts, their 
appropriate N-oxides and their pharmaceutically acceptable solvates. 

The present invention also provides pharmaceutical compositions, containing 

10 conqpounds of the general formula (1) as defined abov6> their derivatives, their 
analogs, their tautomeric forms, their stereoisomers, their polymorphs, their 
enantiomers, their diasteromers, their phaimaceutically acceptable salts or their 
pharmaceutically acceptable solvates in combination with the usual phaimaceutically 
employed carriers, diluents and the like. The pharmaceutical compositions according 

15 to this invention can be used for the treatment of allergic disorders. 

It will be appreciated tihat some of the compounds of the general formula (I) 
defined above according to the invention can contain one or more asymmetrically 
substituted cazbon atoms. The presence of one or more of these asymmetric centers in 
the compounds of the general formula (Q can give rise to steieoisomeis and in each 

20 case the invention is to be understood to extend to all such stereoisomers, including 
enantiomers and diastereomers and their mixtozes, including lacemic mixtures. 
The invention may also contain E & Z geometrical isomers wherev^ possible in the 
compounds of the geroial foimula which includes the sin^e isom^ or mixture of 
both the isomers 

25- - - 

The phaimaceutical compositions may be in the fonns normally ^ployed, 
such as tablets, capsules, powders, 8ynq)s» solutions, suspensions and fiie Uke and 
may contain flavorants, sweeteners ete. in suitable solid or liquid carriers or diluents, 
or in suitable sterile media to form iijectable solutions or suspensions. The active 

30 con^unds of the formula (1) wiH be present in such phaxmacratical conqpositions in 
flie amounts sufficient to provide the desired dosage in the range as described above. 
Thus^ fat oral administration, tiie conxpounds of the formula (I) can be combined with 
a suitable solid, liquid carrier or dilu^t to form capsules, tablets, powders, syrups, 
solutions, suspensions and the like. The phaimaceutical compositions, may, if 
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desired, ccmtain additional compcmeiits sach as flavoxants, sweeteners, excqrients and 
fho like. For parenteral administration, fhe componnds of ftie formula (I) can be 
combined wifli staile aqueous or organic media to form infeciable solutions or 
suspOTsions. For exanq)le» solutions in sesame ot peanut oil, aqpieous pn^lene 
5 ^ycol and the like can be used as well as aqueous solutions of water-soluble 
phaimaceutically-acceptable acid addition salts or salts with base of tiie compounds of 
fhe formula CQ, The injectable solutions prepared in tins manner can then be 
administered intravenously, intraperitoneally, subcutaneously, or intramuscularly, 
with intramuscular administration being preferred in humans. 

10 

In addition to the confounds of formula (I) the phamiaceutical conpositicms 
of the present invention may also contain or be co*administered with one or more 
known drugs selected from ofh» clinically usefid tiierapeutic agents. 

15 The invention is explained in detail in the examples given below which are provided 
by way of illustration only and therefore should not be construed to limit flie scope of 
fhe inveati<m. 
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Intermediate 1 

2«Carbomethoxy-4-cyano*4**[3^cyclopentyloxy)-4«*metfaoxyphe^^ 
one 




5 Step 1: 3'-Cyclopentyloxy-4-methoxbenzaldehydo 

Cyclopentyl bromide (29.3 g, 0,19 mol) was added to a well stirred slurry of 4- 
mefhoxy-3-hydroxybenzaIdehyde (20 g, 0,13 mol) and KjCOa (36,3 g, 0.26 mol) in 
diy DMF (250 ml) and the mixture was stirred at 70-80 **C for 8 h under nitrogen 
atmosphere. The mixture was cooled to room temperature^ quenched with ice-cold 
10 water (500 ml) and extracted with EtOAc (2 x 250 ml). The combined organic 
extracts were waahed with water (3 x 500 ml), brine (250 ml) and dried (Na2S04). 
The solvent was evaporated under reduced pressure to give the aldehyde as viscous 
oil (28 g). 

IR(neat) 2963, 2872, 1687, 1585, 1434, 1396, 1266, 1132, 1024, 756 cm''^ 
15 NMR (300 MHz, CDCI3) 8 L58-2.10 (m, 8 B), 3.93 (s, 3 B), 4,83-4.87 (m, 1 H). 
6.96 (d, /= 8.4 Hz, 1 H), 739-7.44 (m, 2 H), 9,84 (s, IH). 

Stefi 2: 3-Cyclopentyloxy-4-me1]ioxybeii2yl alcohol 

Sodium borofaydride (4.S 0.U8 mol) was added in portions to a stirred solution of 
20 3-cyclopentylo3gr-4-inethoxybenzaldehyde (26 g, 0.118 mol) in dry methanol (250 
ml) at 10 and stirred for 30 nun at the same tranperatuie temperature. Excess 
NaBH^ was quenched with acetone (3 ml) and most of the medianol was removed 
under reduced pressure. The residue was dissolved in elhyl acetate (500 ml) and 
washed witia water (3 x 500 ml) followed by brine (300 ml). The organic extract was 
25 dried (SbzSOa) and evaporated under reduced pressure to give the product as viscus 
oil (27 g). 

IR (neat) 3400, 2957, 1513, 1425, 1260, 1134, 1029, 806 cm"* 

^H NMR (300 MHz, CDO3) 5 1.60-1.93 (m, 8 H), 2.19 (his, 1 H), 3.80 (s, 3 H). 4.59 
(d, J« 6.1 Hz, 2 H), 4.72-4,80 (m, 1 H), 6.76-6.92 (m, 3 H), 

30 
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Step 3: (3<;yclopeiityloxy^-meflioxyphCTyOacetDm1^ 

Freshly distilled thionyl chloride (42 g, 03S3 mol) was add to a stined solution of 3- 
Cyclc^]iiylo:cy-4-inelbo7cybCT^ alcohol (26 g, 0.117 mol) in dry l^-^cUoroetBoie 
(260 ml) at RT. The mixture was stined at 70-80 X for 30 min mxder nitrogen 
S atmosphere. Excess of SOCI2 ^uid I^-dichloroefbane were evaponrated under reduced 
pressure to give a viscus residue. The residue was dissolved in dry DMF ^60 ml) and 
NaCN (6.4 g» 0.13 mol) was added aa one portion. The heterogeneous mixture was 
stined at 70-80 °C fin: 18 h. The reaction mixture was cooled to RT, diluted with ice- 
cold water (IL) and exttacled with etibyl acetate (2 x 300 ml). The combmed organic 

10 extracts were crashed with water (4 x 500 ml) followed by brine (300 ml) and dried 
over NazSOi, The crude product ol^tained after evaporation of the solvent was purijSed 
by silica gel column chromatography using 10-15 % ethyl acetate in petroleum ether 
as eluent to give the product ^1 g) as colorless oil. 
IR (neat) 2959, 2249, 1592, 1514, 1428, 1236, 1139, 1029, 997, 805 cm ^ 

15 NMR (300 MHz, CDQa) S 1.55-2.00 (m, 8 H), 3.66 (s, 2 H), 3.82 (a, 3 H), 4,74- 
4.78 (m, 1 H), 6.78-6.81 (m, 3 H), 

Step 4: Dimethyl 4-Cyano-4-p-cyclopentyloxy-4-metho?^henly)pimelate 

To a sthxed solution of (3-Cyclopeiityloxy-4-me1hoxypher]yI)acetomtrile (20 g, 0.086 

20 mol) in acetonitrile was added 40 % solution of ben2yltijmeh1ylaininonnn hydroxide 
(3.4 ml, 0.01 M in methanol) and Ihe mixture was heated to reflux. Methylaciylate (75 
g; 0. 87 mol) m acetonitrile (200 ml) was added and reaction mixture was stined at 60- 
70 "^C foT6 h. The reaction mixtare was cooled to RT, diluted with eOiyl acetate (500 
ml) and washed wifli water (3 x 500 ml) followed by brine (200 ml). The organic 

25 extract vnsis dried (Na2S04) and evaporated under reduced pressure to give the crude 
product Ihe carude product was purified by sifica gel column chromatography using 
10-15 % ethyl acetate in petroleum ether as eluent to give 30 g (86 %) of the product 
as white solid, mp 80-83 

IR (neat) 2955, 2236, 1739, 1598, 1514, 1438. 1266, 1026 cm'^; 
30 NMR (300 MHz, CDCI3) 8 L62-2.00 (m, 8 H), 2,1 1-2.40 (m, 6 H), 2.46-2,56 (m, 
2 H), 3,64 (s, 6 H), 3.86 (s, 3 H), 4.78^4.82 (m, 1 H), 6.84-6.93 (m, 3 H). 
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Step 5: 2-Carbometiioxy'4-cyano-4-[3-(cyclopentyloxy)-4- 
meflioxyphenyljcyclohexan-l -one 

To a stirred solution of pimelate ester (22 g» 0.054 mol) in dry DME (ISO ml) was 
added 50 % NaH (4,0 g, 0.083 mol) in dry DME (70 ml). The reaction mixture was 

5 heated at 60-70 for 3 h. The reaction mixture was quenched with ice-cold 1 N 
hydrochloric acid (100 ml). The solution was extracted with efhyl acetate (2 x 300 ml) 
then washed with water (3 x 400 ml) followed by brine (200 ml). The EtOAc extract 
was dried (Na2S04) and evaporated imder reduced pressure to give the crude product, 
which was then purified by silica gel column chromato^phy using 15-20 % ethyl 

10 acetate in petroleum ether as eluent to give 18 g of the product as white sohd, 
IR (neat) 2955, 2235, 1712, 1663, 1516, 1443, 1291, 1 164, 808 cm^^ 

NMR (300 MHz, CDCI3) S L59-1.99 (m, 8 H), 2.10-2.30 (m, 2 H), 2.41-2.50 (m, 
1 H), 2.64 (d, J» 16JZ Hz, 1 H), 2.73-2.85 (m, 1 H), 2.97 (d, 16^ Hz, 1 H), 3.76 
(s, 3 H), 3.83 (s, 3 H), 4.75-4.79 (m, 1 H), 6.84 (d, J « 8.1 Hz, 1 H), 6,95-6.98 (m, 2 

15 H), 14.1 (s. 1 H). 

Intermediate 2 

4*4}yano-4-[3-(cydopentyIoxy)-4-meihoxypheny]IcyGlohexaii^l-oiie 




20 A mixture of intermediate 1 (10 g 0.026 mol) and NaCl (9.1 g, 0.156 mol) in DMSO 
(100 ml) and water (10 ml) was heated at 150-^160 for 5 h. The reaction mixture 
was cooled to RT, diluted ivith water (300 ml) and extracted with EtOAc 02x250 ml). 
The combmed organic extracts were washed wifli water (3 x 500 ml) followed by 
brine (200 ml) and dried over Na2S04* The crude product obtained after eviration 

25 of fte solvent was purified silica g^l cohmm chromatography usmg 10-20 % effayl 
acetate in petrolram ether as eluent to give 7 g (83 %) of the product as white solid, 
mp 110-113 ""C; 

IR (KBr) 2955, 2238, 1717, 1593, 1519, 1427, 1302, 1224, 1144, 1027, 990, 849 cm" 
I- 
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*H NMR (300 MHz, CDCI3) 5 It63-L97 (m, 8 H), 2,23 (dt. •/ = 9.9, 3.9 Ife, 2 BQ. 
2.45-2.58 (m, 4 H), 2.90 (dt, /= 9.3, 5.7 Hz, 2 H), 3.84 (s, 3 H), 4.70-4,80 (m, 1 H), 
6.85 (d. J= 8.4 Hz, 1 H), 6.97- 6.99 (m, 2 H). 

5 Ihtermedlate 3 

2-Cart>ometliozy*'4^aiio-4"[3-(igrclop«snfyl0sy)-^^ 
qrclohcKajDi-l-oiLe 



Step 1: 3<;yclq[)entyloxy-4-difliioroixie1hod)eiizal^^ 
10 Alkylation of 4-I>ifluoromethoxy-3-hydroxybOTzaI (20 g, 0.1 mol) with 

cyclcq[>entyl bromide (24 g, 0.16 mol) in fhe presence of anhydrous potassium 
carbonate (37 g, 0.268 moQ as described in intermediate 1, step 1 gave 27 g of tlie 
product as colourless oiL 

IR (neat) 2964, 2875, 1699, 1503, 1434, 1273, 1056, 756 cm ^ 
15 ^H NMR (300 MHz. CDCI3) 8 1.64-2.02 (m, 8 H), 4.87-4,92 (m, 1 H), 6.63 (t, J = 
74.4 Hz, 1 H), 7^8 (d, /« 8.1 Hz, 1 H). 739-7.47 (m, 2 H), 9^0 (s, 1 H). 

Step 2: 3-Cyclopentylo:^-4-di£luorameth0xybenzyl alcohol 

The cmde alcohol was obtained as described in intermediate 1, step 2, using 3- 
20 cyclopentyloxy-4-difhioromethoxyben2aldehyde (27 fe 0,14 mol) and NaBH4 (4.5 g, 
0. 1 1 8 mol). The product was isolated as colourless oil (26.5 g), 
IR (heat) 3350; 2962, 1606, 1508, 1429, 1280, 1121, 992, 845, 756 cm 
^H NMR (300 MHz, CDCI3) 8 1.62-1.93 (m, 8 H), 4.65 (d, J = 5.7 Hz, 2 H), 4.79- 
4.85 (m, 1 H), 6.51 (t, 75.6 Hz, IH), 6.85 (d, /- 8.4 Hz, IH), 6.99 (s, 1 H), 7.11 
25 (d,J=8.4Hz,lH). 




45 



wo 2004/016596 



FCT/IB2003/003364 



Step 3: (3-Cyclopen1yloxy-4-difluoromethoxyphenyl)acetonitri^ 

The leaction was carried out as described in the case of intertnediate 1, step 3 using 

ttiionyl chloride (36 g, 0.3 mol) and 3<Iyclopentyloxy'4-difluon)niefhoxyben2yl 

alcohol. 

5 (26 g, 0.1 mol) in dry 1,2-dichloroetane (260 ml). The crude benzyl chloride obtained 
was treated NaCN (6.42 g, 0.13 mol) in DMF (260 ml) at 70-80 °C for 16 h. The 
cmde product was purified by silica gel column chromatogmphy using 10 -IS % ethyl 
acetate in petroleum ether as eluent to give 20 g of the product as coluorless oil. 
IR (neat) 2963, 2252, 1606, 1509, 1432, 1273, 1122, 1047, 994. 811 cm^^ 
10 NMR (300 MHz, CDQa) 1.64-1,97 (m, 8 H), 3.74 (s, 2 H), 4.81^,86 (m, 1 H), 
6.53 (t. 75 Hz, IH), 6.84 (d, 7- 7.8 Hz, 1 H). 6.93 (s, 1 H), 7,14 (d, •/= 8.1 Hz, 1 
H). 

1 5 St^ 4: Dimefliyl 4*<:)yano-4^3-cyclopen1yloxy-4-4i£luoiomefiu>:?^henty 

The diester was prepared as described in the case of intermediate 1, step 4 using 40 % 
solution of benzyltrimelitylaniinommhydioxide (3,4 ml, 0.01 IN/Q, (3-Cyclopen1yloxy« 
4-difluorometho3Q^henyl)acetomtcile (20 g, 0.08 moQ and metfaylacrylate (70 g, 0.8 
moQ in acetonide (400 ml). The crade product was purified silica gel column 

20 chromatography using 10*15 % ethyl acetate in petroleum ether as ehimt to give the 
product ( 23 g ) as semisolid, 

IR (neat): 2956, 2238, 1738, 1605, 1509, 1438, 1270, 1048, 857 cm'^ , 
^H NMR (300 MHz, CDCI3) 5 1.57-1.98 (m, 8 H), 2.1 1-2.57 (m, 8 H), 3.64 (s, 6 H), 
4,82-4.87 (m, 1 H), 6.55 (t, J« 75.1 Hz, 1 H), 6.89 (dd, J« 6.0, 2.1 Hz, 1 H), 7.95 (s, 
25 1 H), 7.17 (d, 8.4 Hz, 1 H). 

Step 5: 2<;arbomethoxy-4-cyano-4-[3-(cyclopentyloxy)-4-difluoromethoxyphenyl3- 
cyclohexan-1 -one 

This intermediate was prepared aa described in intermediate 1, step 5, using Dimethyl 
30 4-cyano-4-(3-cyclopen1yloxy-4-difluoromethoxypheiily)pimelate (15 g, 34.16 mmol) 
and 50 % NaH (2.46 g, 51.3 mol) in dry DME (200 ml). The crade product was then 
purified by silica gel column chromatography using 15 - 20 % ethyl acetate in 
petroleum ether as eluent to give the product (12 g ) as white soUd, mp 100-102 °C; 
IR (KBr) 3433, 2959, 2230, 1650, 1521, 1449, 1223, 1028 cm^^ 
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NMR (300 MHz, CDQ,) 8 1.62-1.96 (m, 8 H). 2.13-231 (m, 2 H), 2.24-2.55 (m. 
1 H). 2.65 (d, y= 15.8 Hz, 1 H), 2.76-2.88 (m, 1 H), 2.98 (d, y = 15.9 Hz. 1 H), 3.77 
(8. 3 H), 4.81-4.86 (m. 1 H). 6.53 (s, J« 753 Hz. 1 H), 6.96 (dd. 8.2, 2.1 Hz. 1 
H), 7.12 (d. J= 2.1 m, 1 H). 7.15 (d, J= 8 J Hz, 1 H). 12.23 (s, 1 H). 



Iiitannediate4 

4<^o-4-[3<cycIoiM5n<yloxy).4-dlfliiowimettaxyp 

F- 



20 



25 




10 This intennediate was prepaied as desctibed m iidennediafe 2 using intemwdiate 3 (6 
& 14.7 ramol) and NaCl (5.5 g, 94.8 mmol) in 5 % aqueous DMSO (100 ml) at 150- 
1 eCC for 5 h. The cnide product was purified by sffica gel column dmmiatogRiphy 
using 10 - 20 % efliyl acetate and petroleum e&m as eluent to give die ketone (4 g) 
as white soUd, tnp 63-68 'C; IR (KBr) 2961, 2235, 1720, 1609. 1509. 1421. 1269. 

15 1116,974 cm-'; 

'H mm (300 MHz, CDCl,) 8 1.63-2.01 (m. 8 H), 2.27 (dli J = 9.9, 3.9 Hz. 2 H). 
2.46-2.63 (m, 4 H), 2.92 (dl; y- 6.0. 5.7 Hz, 2 H), 4.83-4.88 (m. 1 H), 6.55 (t. J» 
75,1 Hz, 1 H), 6.99 (dd, J= 8.5, 2.4 Hz. 1 H). 7.14 (d, J'^22Hz,l H), 7.19 (d, J= 
8.4Hz,lH3. 



IntenHedlate 5 

4-Qraiio-4-[3-(cydoiientylosy)-4-meaioxyp]ienyq-2- 
[(dimetbyIainlno)methyUdfaie]-cyclo]iexan-l-one 



CN J'^^"^^^ 




A sohition of inteimediate 2 (5.0 g, 15.95 mmol), dimefliylfomiamide dimediyl acetal 
(11.97 g, 100.5 mmol) and trieffaylamins (165 mg. 1.63 mmol) in benzene (150 ml) 
was distilled over a period of 3 h tt> about one half flie original volume. Fiesh benzene 
(100 ml) was added to die reaction mixture and the distiUation was continued. The 
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process was repeated untfl flie leaction showed absence (IXC) of starting ketone. 
After aU die starting material was consumed, the solvent was completely evaporated 
to give a viscous brown residue. The crude product was purified by silica gel column 
chromatography using 2 % methanol in cblraofonn to ^ve 4.6 g (78 %) of the 
S product as ofF-wMte solid, mp 1 38-141 "C; 

IR(KBr) 2945, 2223, 1722, 1651, 1551, 1257 cm 

*H nmr (300 MHz, CDCb) 8 1.60-1.94 (m, 8 H). 2.29-2.34 (m, 2 H), 2.45-2.55 (m, 1 
H), 2.70-2.80 (m, 1 H), 3.03 (d. 7= 3.0 Hz, 1 H), 3.08 (s, 6 H), 3.31-336 (m, 1 H), 
3.86 (8, 3 H). 4,60-4.85 (m, 1 H), 6.86 (d, 9.0 Hz, 1 H). 7.01 (dd, J= 9.0, 3.0 Hz, 1 
10 H), 7,03 (s, 1 H), 7.61 (s, 1 H). 

Intermediate 6: 

4<:ya]io-4-[3-(cydopailyloxyH'^II<u>>^™B^<>^QnplMiq^ 
metl^IldiiieJ-cydoheKaii-l-oiie 

F^°>s<^ ... 'H(CH3)2 
' F 

15 

A solution of intermediate 4 (4.0 g, 1 1.44 mmol),dimethylfonnamide dimettiyl acetal 
(9.5 g, 79.71 mmol), and triethylamine (120 mg, 1.18 nunol),in benzMie.(150 ml) was 
distilled over a period of 3 h to about one half fihe original volume. Fresh benzene 
{100 ml) was added to 1i» reaction mixtuxe and the distillation was continued. The 

20 process was repeated until the reaction showed abswioe (TLC) of starting material. 
After all the starting material was consumed, die solvent was completely evaporated, 
- the residitet>btaiiied afisrr«noval of solvent was triturated with nrpentane (50 ml) to 
give 3.1 g (64.7 %) of fbo product as yellow solid; mp 136-140 "C; 
IR(KBr); 2949,2239, 1646. 1547, 1419, 1216, 1125, 1034 cm"'; 

25 'H nmr (300 MHz, CDCI3) 8 1 .66-1.96 (m, 8 H), 2.33-2.59 (m, 3 B), 2.73-2.82 (m, 
1 H), 3.11 (8, 6 H), 3.15-3.38 (m, 2 H), 4.82-4.87 (m. 1 H). 6.55 (t, J= 75.3 Hz, 1 H), 
7.02 (dd, J= 6.3, 2.1 Hz, 1 H), 7.14-751 (m, 2 H), 7.64 (s, 1 H). 

30 Intermediate 7: 

4-Cyano-4-I3-(cycIopentyloay)-4-meflioxyphenyllcyclohexan-l-oneoxime 
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H3C" 




Hydroxylamme liydiochloride (532 mg, 7.6S mmol) was added to a stored solutioii of 
mteimediate 2 (2.0 g, 6.38 nunol) in meliiaiiol (20 ml) and Ibe mixtnie was stirred at 
room traqperatme far 4 h. Methanol was evaporated inuler reduced pressure and the 
5 residue obtained was partitioned between ediyl acetate (200 ml) and water (200 ml). 
The BtOAc phase was washed wilh water (3 x 100 ml), brine (50 nil), dried ^82804) 
and evaporated. Hie residue was purified by silica gel column chromatography using 
20 % ettiyl acetate in petroleum efiier as etuent to give 1.7 g (8L3 %) of the product 
as a viscous liquid; 



10 IR (neat) 3400, 2944, 2232, 1605, 1509, 1261, 1055 cm *; 

*H NMR (300 MHz, CDQa) S 1.59-L98 (m, 10 H), 2.22-2,35 (m, 3 H), 2.54-2,68 (m, 
2 H), 3.48-3.54 (m, 1 H), 3.83 (s, 3 H), 4.76-4.80 (m, 1 H), 6,83 (d, 8.1 Hz, 1 H), 
6.93-6.97 (m, 2 H), 7.62 (brs, 1 H) 



20 Hydxoxylamine hydrochloride (520 rag, 7.48 mmol) was added to a stirred solution of 
intermediate 4 (2.0 g, 5,72 mmol) in methanol (20 ml) and the mixture was stixred at 
room temperature for 4 h. Methanol was evaporated under reduced pressure and the 
residue obtained was partitioned between ethyl acetate (200 ml) and water (200 ml). 
The EtOAc phase was washed with water (3 x 100 ml), brine (50 ml), dried (Na2S04) 

25 and evaporated. The residue was purified by silica gel column chromatography usmg 
20 % ethyl acetate in petroleum ether as eluent to give 1.4 g (73.2 %) of the product 
as white solid, mp 95-100 °C; 



15 



Intermediate 8: 



4-Cyano^-[3-(cycIopentyloxy)-4-difluoromethoxyp]ienyl]cycIobexan-l-one 
oxime 




IR (KBr) 3271, 2966, 2235, 1604, 1515, 1269, 1 1 19, 1047 cm'*; 
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'HNMR (300 MHz, CDCI3) 5 1.63-1.68 (m, 2 H), 1.71-1.94 (m, 8 H), 1.96-2.06 (m, 
1 H), 2.23-2.37 (m. 3 H), 2.58-2.77 (m, 2 H), 4.82-4.87 (m, 1 H), 6.54 (t, 7= 75.0 Hz, 
1 H), 6.96 (dd, 7= 8.7, 2.1 Hz, 1 H), 7.10 (d, /= 2.1 Hz, 1 H), 7.17 (d, J= 8.4 Hz, 1 
7.85 (bra, 1 H). 



Example 1 

S-(3-C:yelopn^oxy-4-met]ioxypheiiy1>3-ozo-2^/l,5,6,7-]iexaliydi^ 
IndazoIe^-cartMiiiitrile 



10 




A nuxtine of intermediatB 1 (110 mg, 0.296 uudoI), hydrazine l^rdiate (30 mg, 0.60 
mmol) and triethylamine (90 mg, 0.89 mmol) in methanol (10 ml) was stiired at 60-70 
°C for 45 min. Methanol was evaporated under leduced piessuxe and the lesidue was 
IS partitioned between EtOAc (50 ml) and water (SO ml). The EtOAc solution was 
washed with water (3 x 50 ml), brine (SO ml), dried (Na2S04) and evaporated. The 
residue was triturated with n-pentane to give 90 mg (87.6 %) of the product as white 
solid, mp 220-225 °C; 

IR (KBr) 3120, 2958. 2870, 2235, 1605, 1517, 1259, 1145, 1027 cm^'; 
20 'H NMR (300 MHz, DMSO-rfe) 5 1.72-2.02 (m, 8 H). 2.26-2.34 (m, 3 H), 2.72-3.12 
(m, 4 H), 3.85 (s, 3 H), 4.76^.79 (m, 1 H). 6.84-7.03 (m, 3 H), 11.3 (brs, 1 H). 
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Examples 



5-(3<:yclopentyloxy-4-dlfluoromefhoJ7plieiq^ 
indazdle^S-carbonitrile 



5 Keactian of intennediate 3 (200 m& 0.49 iiunol), hydraztiie hydrate (45 mg, 0.90 
imnol) and triethylamine (120 mg, 1.18 mmol) in methanol (15 ml) as described in 
example 1 gave 178 mg (93.1 %) of the product as white solid, mp 195-197 ^C; 
IR (KBr) 3117, 2962, 2237, 1606, 1514, 1419, 1271, 1 1 16, 1048, 799 cm"*; 

NMR (300 MHz, DMSO-*) 5 1.55-1.98 (m, 8 H), 2^3-2.46 (m, 2 H), 2.67-2.96 

10 (m, 4 H), 4.88^,96 (m, 1 H). 7.00 (t, J= 75.0 Hz, 1 H), 7.13 (d, J = 8.4 Hz, 1 H), 
7.19 (8, 1 H). 7.26 (s, 1 H), 9.60 (brs, I H), 11.22 (bxs, 1 H). 



Example 3 

5-<3-CyclopeBtyloxy-4-methoxyphenylH,S,6>7'-tetrahydro-lJ7^ 
IS carbonftiile 



A mixtnie of intemiediate 5 (250 mg, 0.678 mmol) and hydrazine hydrate (SO mg, 
0.99 mmol) in ethanol (20 ml) vras sthred at room tempexature for 2 h. The solvent 

20 was evaporated - under reduced pressure and the residue was dissolved in 
dichkmnnediane (SO ml). The dichloromethane solution was washed with water (SO 
ml), brine (SO ml) and dried (NsoSOa). The crude product obtained aft^ evaporation 
of the solvent was purified by silica gel column chromatography usmg 30 % acetone 
in petroleum ether to give 183 mg (80 %) of the product as white solid, mp 66-69 ''C; 

25 IR (KBr) 3350, 3210, 2936, 2234, 1517, 1258 cm^^; 

nmr (300 MHz. CDCh) 5 1.57-2,01 (m, 8 H), 2.28-2,45 (m, 2 H), 2.86-2.92 (m, 1 
H), 3.04-3.10 (m, 2 H), 3.26 (d, 7= 9.0 Hz, 1 H), 3.55 (brs, 1 H), 3.86 (s, 3 H), 4.75- 
4.80 (m. 1 H), 6.87 (d, /= 8,5 Hz. 1 H), 7,02 (d, 8.5 Hz, 1 H), 7.03 (s, 1 H), 7.49 
(s, 1 H); m/z 338 (MH". 100 %), 243 (81). 
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Example 4 

5-(3-C^dopentyloxy-4-diflnoromethoxyphenyl)*4yS,6,7-tetral^ 
Indazolecarbonitrile 

5 



Reaction of mtennediate 6 (ISO mg, 0.370 mmol) and hydtaztne Iqrdxate (46 mg, 
0.92 mmol) in eHianol (10 ml) as described in example 15 afibided 100 mg (72 %) of 
the product as wbite solid; mp 66-69 ^C; 
10 IR (KBr) 321 1, 2961, 2236, 1604, 1512, 1 1 126, 1049 cm"*; 

NMR (300 MHz, CDCI3) 5 1.63--1.96 (m, 8 H), Z29-2.45 (m, 2 H), 2.87-2.95 (m, 
1 H), 3.05^3.30 (m. 3 H), 4.79-4.87 (m. 1 H), 6.55 (t, J « 75.0 Hz, 1 H), 7.00 (dd, J= 
8.1, 2.4 Hz, 1 H), 7.14-7.18 (m, 2 H), 7.41 (s, 1 H), 7,80 (brs, 1 H). 



Example 5 

5-(3<;y€lopeiityloxy-4'-di£liiorometbo]iypheiiy9-2^^ 
indazole-S-carbonltlrle 

20 



A mixture of intemiediate 6 (200 mg, 0.49 mmol) and ph^r/lhydxazine (66 mg, 0.61 
mmol) in elhanol (20 ml) was stilted at room temperature for 18 h under nttrogen 

25 atmosphere. Etfaanol was evaporated under reduced pressure and die residue was 
partitioned between EtOAc (100 ml) and water (100 nil). Ibe organic layer was 
washed with water (2 x 100 nd), brine (50 ml), dried (Na2S04) and evapomted. The 
cmde product obtained aft^ evaporation of the solvent was pmified by column 
chromatography on silica gel using 20 % BtOAc in chloroform to give regioisomeric 

30 mixture of products. 

The less polar isomer, 30 mg (13.4 %) white solid, mp 158-160 




15 




IR (KBr) 3433, 2967, 2234. 1600, 1505, 1383, 1111, 1049 cm-1; 
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^HNMR.(300 MHz, CDCh) 5 1.60-1.90 (m. 8 H), 2.26-2.45 (m, 2 H). 2.82-2.92 (m. 
1 H), 3.09-3.33 (m, 3 H), 4.72-4.89 (m. 1 H), 6.50 (t, J= 75,0 Hz, 1 H), 7.01 (d, 
8.4 Hz, 1 H), 7.14-7.18 (m, 2 H), 7.32-7.53 (m, 6 H). 

Example 6 

5-(3-Cydoi»ent:^ojy-4-dffluorometlioxypheiiyl)-l-pheiiylr4A^^ 
Indazol&^-carbonilirle 



The more polar product ftom the above teaotioa was characterized as the l-phenjA 
10 isomer, 7 mg (3.1 %), wliitB soEd mp 136-138 "C; 

TR (KBr) 3433, 2967. 2234, 1600, 1504, 1111, 1049 Gm\ 

'H NMR (300 MH^, CDCb) 5 1.62-1.95 (m, 8 H), 2.31-2.49 (m. 2 H). 2.99 (dt. J= 
7.8, 4.5 Hz, 1 H), 3.13-3.24 (m, 1 B). 3.13 (d, 7- 15.6 Hz, 1 H). 3.32 (d. J= 15.6 Hz, 
1 H). 4.75-4.86 (m. 1 H), 6.54 (t, 7- 75.0 Hz. 1 H). 7.12 (d. J= 8.4 Hz, 1 H), 7.15- 
15 7.28 (m. 3 H), 7.43 (t, J- 7.5 Hz, 2 H), 7.62 (d, 7= 8,4 Hz, 2 H), 7.73 (s, 1 H). 
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Example 7 

S-(3-Cyclopentyloxy-4-iii€thoxypheiiyI)-2-(2-pyridyQ^^ 
Indazolecarbonitrile 




2-Hydxazmopyridise (38 mg, 0.35 mmol) was added to a stined solution of 
inteimedjata S (100 mg, 021 mmol) in diy etbanol (S ml) and fhe reaction ndxtuie 
was stined at room temperature for 8 li under nitrogen. The mixture was diluted with 
ethyl acetate (100 ml) and washed with water (3 x 50 ml) followed by biine (50 ml) 

10 and dxied (Na2S04). The crude product obtained after evaporatian of solvent was 
pnrifled by chromatogmphy on silica gel using 10 % ethyl acetate in petrol^im ether 
as eluent to gave 20 mg (17.7 %) of the product as white solid, mp 134-137 °C; 
IR (KBr) cm'^; 2960, 2237, 1605, 1427, 1354, 1235, 1134, 1054, 954 cm'^ 

NMR (300 MHz, CDCI3) 8 1.66-1.93 (m, 8 H), 2.29-2.50 (m, 2 H), 3.18 (dd, •/= 

15 16,2, 4,5 Hz, 2 H), 3.50-3.60 (m, 2 H), 3,86 (s, 3 H), 4.76-4.82 (m, 1 H), 6.87 (d, J- 
8.4 Hz, 1 H), 7.01-7.04 (m, 2 H), 7.16 (t, J= 5.1 Hz, 1 H), 7.54 (s, 1 H), 7.80 (t, 
7^5 Hz, 1 H), 7.93 (d, J= 8.1 Hz, 1 H). 8.38 (d, J= 3.9 Hz, 1 H). 



20 Exanqile 8 

5^(3-C^clopentyloxy-4-metlioxypheny1)-l-methyl-4,S,6,7-tetrahydro-l^^ 
indazolecarbonitrfle 8A & 5-(3i-CyclopeBtyloxy-4-metho^^hen^>*l-*medLyl- 
4959697-tetrahydro-2£F-5-lndazoleGarbonitrile 8B 




To a stirred and cooled (0 ''C) suspension of 50 % sodium hydride (36 mg, 0.750 
mmol) in THF (10 ml) was added compound of example 3 (200 mg, 0.594 mmol) and 
30 the mixture was stirred at the same temperature to result a brown solution. Methyl 
iodide (120 m& 0.845 nunol) was then added and the mixture was stirred at 0 for 2 
h. The mixture was quenched with ice cold water (SO ml) and extracted with EtOAc 
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^•x SO ml^. The eebyl acetate solution was washed with ^ter (2 x SO ml), brine (SO 
ml) and dried (Na2S04). Hie lesidoe obtained afier evqKnation of liie solvent was 
chaxBcterized as 1: 1 mixture (HPLC) of lesioisomera 8A and 8B. The isomeis were 
aqmiated by preparative HPLC to give 8A (30 mg) and 8B (25 mg) as wlute solids. 
5 Isomer A : mp 145-148 "C; IR(EBr) 2958, 2233, 1518, 1417, 1263, 1146, 1016 cm"'; 
'H NMR (300 MKz, CDQs) 5 1.78-2.00 (m, 8 H), 2.25-2.46 (m. 2 H), 2.80-2.90 (m, 
1 H), 2.98-3.12 (m, 2 H), 3.15-3.25 (m, 1 H), 3.85 (s, 3 H), 3.86 (s, 3 H), 4.78-4.81 
(m. 1 H), 6.82 (d, J= 8.4 Hz, 1 H), 6.91-7.08 (m, 2 H), 7.20 (s, 1 H), 
Isomer B: mp 158-162 °C; 
10 IR (KBr) 2935, 2234, 1519. 1419, 1267, 1 149, 1016 cm**; 

'H NMR (300 MHz, CSXHa) 8 1.79-2.00 (m. 8 H), 2.23-2.42 (m, 2 H), 2.68-2.78 (m, 
1 H), 2.89-3.05 (m, 2 H). 3.16-3.24 (m, 1 H), 3.77 (s, 3 H), 3.85 (s, 3H), 4.74-7.78 (m. 
1 H), 6.86 (d, J" 8.7 Hz. 1 H), 6.99-7.02 (m, 2 H), 7.31 (s, 1 H). 

15 

Example 9 

2-[5-cyano-5-(3>-CycIopentyloxy-4-methoxyplteny]^,5,6,7-tetrahydro-lEr-l- 
indazo3i]acetie acid 9A & 2-[5-cyaiio-5-(3-Cyclopen[tyIoxy-4-metho^pheiqi>< 
20 4,S^,7-tetrahydro-2£r-2-lndazoyqacetic adid 9B 




. 25 ABcjdation of exampk 3 (250 .mg, .0..743 mmol) with fsQayl bromoaceta^ (160 mg, 
0.958 mmol) in presence of SO % sodhmi hydride (42 mg, 0.875 mmol) in DMF (10 
ml) aa described ta eiTumiple 8 gave 203 mg (64.5 %) offtx i»oduct as viscous Uqnid. 
The erode product was faydrolysed wifti 2 N aqueous KOH (2 ml) in EtOH (5 ml) at 
room temperature fixr 1 h. Woric-up and cbromatograply of the crude product on 

30 silica gel gave 183 mg (90 %) of die product as a mixture (1:1) of reg^isomera 9A 
and 9B. The mixture was showed flie fi>llowing anatysis: mp 115-118 °C; ER. (KBr) 
3435, 2956,2235, 1737, 1517, 1257, 1027, ran"'; 
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^HNMR(300 MHz, CDCI3) 8 1.58-2.00 (m, 8 H), 2.30-2.45 (m, 1 H), 2.74-3.25 (m, 
5 H), 3.84 (s. 3 H), 4.75-5.04 (m, 3 H). 3.84 (d. 8.4 Hz, 1 H), 6.97-7.01 (m, 2 H), 
7.26 (8, I H). 

5 

Example 10 

5-(3-CycIopenfyIoxy-4-methozyphenyl)-4,S,^7-tetrahydrobeiizo[c]isoxaTOle^ 
carbonitrile 




Hydroxyilamine liydiocUoiidB (57 mg, 0.82 mnoQ was added to a stizred solution of 
sodium etfaoxide (58 mg, 0.852 mmoQ in etSumol (10 ml) to result a homogeneous 
' solution. Litennediate 5 (200 mg, 0.542 mmol) in e&anol (5 ml) was added and the 
mixture was stiired at room temperature for 2h. The solvent was evaporated under 
reduced pressure and the residue was taken up in EtOAc (50 ml) and wa^ed with 
water (2 x 25 ml) and brine (25 ml). Evaporation of the solvent under reduced 
pressure furnished a viscous brown liquid, which on piuification on silica gel column 
using 2 % methanol in chloroform afiforded 115 mg (63 %) of the product as white 
solid, mp 60-62 *'C(dec.); 

IR (KBr) 2959, 2871, 2236, 1518. 1260, 1146 cm 
'H NMR (300 MHz, CDCI3) 5 1.60-2.04 (m, 8 H), 2.14-2.18 (m, 1 H), 2.43-2.63 (m, 
4 H), 3.33 (6d,J= 12.0, 6.9 Hz, 1 H), 3.83 (s, 3 H), 4.62-4.80 (m, 1 H), 6.82 (d, / = 
8.1 Hz. 1 H), 6.90 (d, J= 8.1 Hz, 1 H), 6.91 (s, 1 H), 7.48 (s, 1 H). 



10 



15 



20 
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Example 11 

S-(3-^clopentylo^-4-metlioxyphenyl)-3-methyl-2-oxo-2A4,S,6,7-he3^ 
beiizo[<l| [l^loxazole-S-caibonttrOe. 

S 




A mixfaue of onme 5 (600 mg, 1.628 mmoQ. dimethyl caibonate (3.0 g, 33.303 
nmioO and potasaliim carixniatB (450 mg, 3.255 mmol) was heated at 180-200 "C in a 

10 sealed tube for 2 d^ Excess dimedqrl caxbooate was evapoiated under reduced 
piessuie and fbo residue was partitioned between BtOAc (100 ml) and water (100 ml). 
The layers were separated. The EtOAc layer was washed witii water (2 x 100 ml), 
brme (50 ml) and dried (Na2S04). The camde product obtained after evaporation of the 
solvent was purified by cbromatograpliy on silica gel using 20 % EtOAc in 

15 chloiofbrm to give 250 mg (37 %) of flie product as yellow solid, mp 154-157 "C; 
IR (KBr) 3426, 2959, 2237, 1751, 1600, 1514, 1248, 1145 cm'^ 
'H NMR (300 MHz, CDCI3) 5 1.57-1.67 (m, 2 H), 1.78-2.05 (m, 6 H), 2.21-2.39 (m, 
2 H). 2.49-2.56 (m, 1 H). 2.56-2.78 (m. 1 H), 2.90-3.09 (m, 2 H), 3.19 (s, 3 H). 3.86 
(s. 3 H), 4.78-4.83 (m, 1 H), 6.88 (dd, /= 7.2, 1.2 Hz, 1 H), 6.96 (d, J= 2.4 Hz. 1 H), 

20 6.99(d,J=7.2Hz,lH). 



Example 12 

25 S-(3-Gyclopentyloxy-4-metlMxyphe«yO-l-vliiyI-4,SA7-tetrahydro-lH*^ 
carbonitrlle 




30 The Qxime intermediate 7 (1 .0 g, 3.04 mmol) in dry DMSO (30 ml) containing KOH 
(110 mg, 1.96 mmol) was saturated with acetylene gas at 0-5 °C and the mixture was 
heated in a sealed tube at 70-80 X for 24 h. The dadc brown mixtare was cooled to 



57 



wo 2004/016596 



PCT/IB2003/003364 



room temperature and diluted with ethyl acetate (300 ml) and water (300 ml). The 
layers were separated and the organic layer was washed with water (3 x 300 ml) and 
brine (100 ml). The crude product obtained after evaporation of the solvent was 
purified by silica gel column chromatography using 10 % ethyl acetate in petroleum 

5 ether to give 400 mg (36.2 %) of ttie product as white solid; mp 128-13 1 ^C; 
IR(KBr) 2959, 2843, 2235, 1641, 1589, 1518, 1484, 1253, 1146, 986, 703 cm ^ 

NMR (300 MHz, CDCI3) 5 1.57-1.95 (m, 8 H), 2.25-238 (m, 2 H), 2.70 (dt, J = 
6.0. 4.5 Hz, 1 H), 2.90-2.99 (m, I H), 3.09 (dd, 17.5, 15.9 Hz, 2 H), 3.83 (s, 3 
H), 4.63 (dd, J« 8.7, 0.9 Hz, 1 H). 4,71-4.76 (m, 1 H), 5.04 (dd, 15.6, 0.9 Hz, 1 

10 H), 6.03 (d, J« 2.7 Hz, 1 H), 6.74 (dd, J= 15.6, 9 J Hz, 1 H), 6.83 (dd, 6.9, 2.4 
Hz, 1 HC), 6.91 (d, y = 2.7 Hz, 1 H), 7.01 (d, J = 7.2 Hz. 1 H), 7.02 (d, 7 = 2.4 Hz, 1 
H). 

15 Example 13 

S-(3-CycIopentyloxy-4-dlfluoromethQxyphenyl)-l-vinyI-43»6,7-tet^ 
indolecsurbonltrlle 



Reaction of oxime intemiediate 8 (500 mg, 1.372 mmol) with acetylene gaa in 
{Tiesence of potassium hydroxide (60 mg, 1.069 mmol) in DMSO (10 ml) was stirred 
at 60-70*^C 24hrs in sealed tube under acetylene gas, ftien cooled to RT and diluted 
with water (100ml) then extracted with ethyl acetate (2 X 100ml), The combined efliyl 

25 acetate solution was washed with water (3 x 300 ml) followed by brine (100 ml) dried 
over Na2S04. and evoparatation of ethyl acetate to give cmde. This crude was purified 
by 60-120mesh silica gel colunm chromatography using 10% ethyl acetate in pet ether 
as solvent to give 40 mg white solid; mp 99-104 ^C; 
IR(KBr) 3433, 2940, 2847, 2235, 1645, 1511, 1420, 1288, 1080 cm^^ 

30 ^H NMR (300 MHz, CDCI3) 5 1.61-1,69 (m, 2 H), 1.77-1.95 (m, 6 H), 2,28-2.45 (m, 
2 H), 2.70^2.78 (m, 1 H), 2.89-2.91 (m, 1 H), 3.11 (dd, J= 17.4, 15.9 Hz, 2 H), 4.66 
(dd, 8.8, 1,0 Hz, 1 H), 4.78-4.81 (m, 1 H), 5,05 (dd, J= 15,4, 1.0 Hz, 1 H), 6.07 
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(<U= 2,8 Hz, 1 H), 6.55 (t,V= 753 Hz. 1 H). 6.79 (dd, J« 15.4, 8.9 Hz, 1 H), 6.94 
(d, 2.8 Hz, 1 H), 7,01 (dd. J« 8.4, 2.4 Hz, 1 H), 7.02-7.17 (m, 2 H). 

5 Example 14 

S<3-CyclopeBtylozy-4-mefliDxyphenyl>4,5,6,7-tetral^^ 
carbonitrlle 



10 




To a well-stined solution of l-vinyl indole 12 (100 mg, 0,275 mmol) in THF-water 
(1:1) mixhno (10 ml) was added menmtic acetate (96 mg, 0J301 mmol) and the 
mixtiite was sthred at room tempeiataie for 2h to residt a white piecipitate. Hie 

IS mixture was treated witii sodium borohydxide (22 mg, 0.581 mmol) and stirred at 
loom temperature for 1 0 min. The mixture was filtered through a celite bed to remove 
mercury salts. The filtrate was diluted wifli water and extracted with ethyl acetate (2 x 
50 ml). The combined ethyl acetate mtracts wete washed with water (2 x 100 ml) and 
brine (SO ml). The EtOAc solution was dried (Ni^S04) and evaporated under reduced 

20 pressure to g^ve a biovm lesidue. Purification of fee product using silica gel 
chromatogiapl^ usmg 20 % efeyl acetate in petroleum efeer gave 65 mg (70 %) of 
Ifae product as low melting solid, 

IR (neat) 3320, 2958, 2929, 2855, 2236, 1605, 1511, 1270, 1049 cm'*; 

NMR (300 MHz, CDCI3) 5 1.57-1,95 (m, 8 H), 2.30-2.36 (m, 2 H), 2,69 (dt, 
25 12.0, 4.5 Hz, 1 H), 2.92-3.04 (m, 1 H), 3;13 (d, J= 15.6 Hz, 1 H), 3.19 (d, 15.6 Hz, 1 
H), 3.85 (s, 3 H), 4,72^.77 (m, 1 H), 6.01 (t. J=2A Hz, 1 H). 6.68 (t, 2,4 Hz, 1 
H), 6.84 (d, J= 8.7 Hz, 1 H), 7.01^7.04 (m, 2 H), 7.86 (brs, 1 H) 
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Example 15 

5-(3-Cyclopentylosy-4^dlftaoromefhoxyphenyI)-4^,6,7^trahy^ 
indazole-carbonitrile 



5 




Reaction of oxime iutennediate 8 (SOO mg, 1.372 tDxnol) with acetylene gas in 
presence of potaasimn liydioxide (60 mg, 1.069 mmol) in DMSO (10 ml) was stirred 
at 60-70°C 24his in sealed tube imder acetylene gas, then cooled to RT and diluted 
10 with water (100ml) tben extcacled with ethyl acetate (2 X lOOml) then combined etl^l 
acetate solution was washed with wat» (3 X BOOml) followed by brine (lOOnd) dried 
over Na2S04 and evoparatation of ethyl acetate to give crude. Ibis ciud was purified 
by 60-120mesh silica gel column chromatogiupfay uamg 10% elbyl acetate in pet ether 
as solvent to give lOOmg as semi soUd. 

15 

IR (neat) 3329. 2959, 2929, 2236, 151 1, 1270, 1049 cm"^; 

NMR (300 MHz, CDCI3) 5 1.63-1.95 (m, 8 H), 2.28-2.37 (m, 2 H), 2.65-2.74 (m, 
1 H), 2,90-3.04 (m, 1 H), 3.08 (d, J= 15.9 Hz, 1 H), 3.19 (d, 15.7 Hz, 1 H), 4.76- 
4,81 (m, 1 H), 6,03 (t, J= 2.4 Hz, 1 H), 6.54 (t, J» 75.6 Hz, 1 H), 6,70 (t, J= 2.4 Hz, 
20 1 H), 7,02 (dd, 8.1, 2.4 Hz. 1 H), 7.10-7.17 (m, 2 H), 7.87 (brs, 1 H). 



25 



Example 16 

5-(3-Cyclopentyloxy-4-niethoxyphenyl)-l-mettyM^,6,7-tctrahydro-l^^ 
carbonitrlle 




30 To a stirred and cooled (0 ^^C) suspension of 50 % sodium hydride (8 mg, 0.166 
mmol) in THF (5 ml) was added compound of example 14 (50 mg, 0.148 mmol) and 
the mixtuie was stirred at the sane temperature to result a brown solution. Methyl 
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iodide (30 ni& O^n imnol) was then added and 4c mixti^ 

h. Hie mixtun, waa quenched wife ice cold water (25 ml) and extcacted wife EtOAc 

(2 X 50 ml). The efeyl acetate solution was washed wife watnr (2 x 50 ml), brine (50 

ml) and dried Qis^O^). The lesidue obtained after evapoiatian of fee solvent was 
5 purified by column chromatography on siUca gel using 1 % mefeanol in chlorofoim to 

give 40 mg (76.8 %) of fee product as white solid, mp 142-145 'C; 

IR (KBr) 3433, 2936, 2841. 2234, 1519, 1266, 1148. 1031 cm"'; ' 

NMR (300 MHz, CDCb) S 1.59-1.93 (m. 8 H). 2.28-237 (m, 2 H). 2.62-2.68 (m. 

1 H). 2.86-3.20 (m, 1 H). 3.05 (d, y= 15.6 Hz. 1 H), 3.06 (d, 15.6 Hz. 1 H). 3 50 
3 (s. 3 H), 3.84 (s. 3 H). 4.72-1.76 (m, 1 H), 5.91 (d, 7- 3.0 Hz. 1 H). 6.52 (d, y = 2.4 

Hz, 1 H). 6.83 (d. 9.3 Hz. I H). 7.01-7.04 (m. 2 H). 



* Example 17 



20 




A mixture of intermediate 5 (300 mg, 0.814 mmol), efeylacetoacetate (127 mg. 0.971 
mmol) and ammonium acetate (500 mg. 6.486 nrniol) in acetic acid (10 ml) was 
stirred at 100-110 •'C for 3 h under nitrogen atmosphere. Ihe mixture was cooled to 
room temperature and diluted wife water (100 ml). The mixture was extracted wife 
25 efeyl acetate (2 x 100 ml), washed wife water (2 x 100 ml) and dried over auhydroua 
Na2S04 and concentrated. The residue was purified by silica gel cohmm 
chromatography usmg 25 % efeyl acetate in petroleum efeer to give 200 mg (56.4 %) 
of fee product as colorless liquid, 

IR (Neat) 2957, 2230, 1722, 1517, 1260, 1146, 1021. 781 om-^ 
30 »H NMR (300 MHz. CDQa) 8 1.41 (t. / = 7.2 Hz. 3 H), 1.59-1.97 (m, 8 H). 2J2-2.43 
(m. 1 H), 2.53-2.55 (m. 1 H). 2.81 (s, 3 H), 3.08-3.16 (m, 1 H), 3.25-3.41 (m. 3 H). 
3.86 (8, 3 H). 4.37 (q, J- 7.2 Hz. 2 H), 4.764.79 (m. 1 H), 6.86 (d, 8.4 Hz, 1 H), 
6.96-7.02 (m, 2 H), 7.96 (s, 1 H). 
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Example 18 



5 6<^jrano-6<3-cyclopentyloxy-4-melhosypheByl)-2-methyl-5,6,7,^ 
qnlnoliiiecarbozyUc add 



To a slined soluti<m of ester 17 (120 mg, 0.276 mmol) in efhanol (5 ml), waa added 
10 2N aqueous NaOH soladon (5 ml) and flie mixtme wa stirred at room tempetatuie 
for 16 h. Most of tiie solvent was evaporated under lednced pressure and the residue 
was diluted witii water (1 5 nil). TTie basic aqueous solution was washed wifli ether (2 
X 25 ml) and then acidified with 1 N HO sofaition to pH 2. The flee acid was 
extracted into ethyl acetate and washed wilii water (50 ml). The oigamc extract was 
15 dried CNra2S04) and ev^orated give 89 mg (79.2 %) flie product as white solid, mp. 
155-185 "C; 

IR (KBr) 3419, 2961, 2230, 1712, 1519, 1418, 1264, 1167, 1028, 974, 761 cm"*; 

mm. (300 MHz, CDCI3) 8 1.59-1.99 (m, 8 H), 2.34-2.44 (m. 1 H), 2.50-2.57 (m, 
1 H), 2.87 (s, 3 H), 3.15-3.42 (m, 4 H), 3.85 (s, 3 H), 4.75-4.79 (m, 1 H), 6.85 (d, 
20 8.1 Hz, 1 H), 6.96-7.02 (m, 2 H), 8.10 (s, I H). 
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Ezainple 19 



5 



/ 




To a mixture of tntennediate 1 (LO & 2.692 mmol), fonnamidine acetate (980 mg, 
9.413 mmol) and sodium metboxide (64S mg, 1 1.944 mmol) in methanol (30 ml) was 
stirred at 60-70 for 18 h under nitrog^ Most of the methanol was evaporated 

10 under reduced pressure and the residue was diluted with EtOAc (100 ml) and water 
(100 ml). The layers were separated and the organic layer was washed with water (3 x 
50 ml), dried (Na2S04) and evaporated. The lesidue was purified hy silica gel column 
chromatography using 2 % methanol in chloroform as eluent to affoid 350 mg (55^ 
%) of the product as white solid; mp 190-195 **C; 

15 IR (KBr) 3137, 2922, 2233, 1652, 1639, 1619, 1522, 1418, 1276, 1154 1002 cm'^; 



NMR (300 MHz, CDCI3) 5 L63-L97 (m, 8 H), 2.23-2,31 (m, 1 H), 2.04-2.46 (m, 
1 H), 2,84-2.93 (overlapping m, 1 H), 2.89 (d, 17.8 Hz, 1 H), 3.10-3.24 (m, 1 H), 
3.34 (d, J= 17.9 Hz, 1 H), 3.85 (s, 3 H), 4 J3-4.82 (m, 1 H), 6.86 (d, J= 7.8 Hz, 1 H), 
6-97-7.02 (m, 2 H), 8,06 (s,l H), 12.79 (brs, 1 H). 



6-(3-Cyclopentyloxy-4-dtfluorom^oxypheiQrl)-4-on*^^,5,6,7,^ 
25 - qaSnazoUnecarbonttrile 



This was prepared as described in example 19 using intermediate 3 (200 mg, 0.490 
mmol) and fonnamidine acetate (127 mg, 1.219 mmoQ m presence of sodium 
30 methoxide (100 mg, 1.851 mmol). The product was purified by silica gel column 
chromatography using 1 % methanol in chloroform to afford 60 mg (30.4 %) of the 
product as white solid; mp 1 10-1 15 °C; 



20 



Example 20 
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IR (KBr) 3154, 2963, 2237, 1655, 1614, 1514, 1420, 1270, 1 124. 1046, 997 cm-^; 
'HNMR (300 MHz, CDCI3) 51.61-1.97 (m, 8 H), 2.23-2.33 (m. 1 H), 2.41-2.48 (m, 1 
H), 2.86-2.96 (m, 2 H), 3.14-3.25 (m, 1 H), 3.36 (d, J" 17.4 Hz, 1 H), 4.82-4.89 (m. 1 
H), 6.55 (t, J-= 75.0 Hz, 1 H), 6.99 (dd. /= 8.1, 2.1 Hz, 1 H), 7.15 (d, J= 2.3 Hz, 1 
5 H), 7.18 (d, y» 8.4 Hz, 1 H), 8.05 (s, 1 H), 12.41 (brs. 1 H). 



6-(3-Cyclopen^loxy-4HttfliiDroniethoiyphenylO-4-03^ 
qidnwEOltne-caitMidtrile 




This was prepared as described in example 19 using iDtetmediate 1 (200 mg, 0.538 
nimol) and acetamidine hydrochloride (127 mg, 1.343 mmol) in presence of sodium 
methoxide (100 mg, 1.851 mmol). The product was purified by crystallization fixjm 
EtOAc-hexans to give 125 mg (61.1 %) of the product as white soUd; mp 208-210 "C; 
20 m (KBr) 3432, 2916, 2235, 1651 , 1518, 1257, 1 147, 1026 cm '; 

•h NMR (300 MHz, DMS0^6) 5 1.62-1.97 (m, 8 H). 2.19-2.29 (m, 1 H), 2.37-2.44 
(m, 1 H), 2.45 (s, 3 H), 2.76-2.87 (m, 1 H), 2.86 (d, /= 16.0 Hz, 1 H), 3.05-3.14 (m, 
1 H), 3.31 (d, J= 16.8 Hz, 1 H). 3.85 (s, 3 H), 4.78^.83 (m, 1 H), 6.86 (d, J« 8.4 
Bz, 1 H). 6.99-7.03 (m, 2 H), 12.63 (brs. 1 H). 
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Example 22 



6-(3-CycIopartyloxy-4HlJU9norom^iioxypheiiyI)-2Hnet^ 
hexahydro-6-quliiazoIinecarbonitrile 

5 



This was prepared as described in example 19 using intermediate 3 (100 mg, 0.245 
mmol) and acetamidine hydrochloride (28 mg, 0.296 mmol)) in presence of 
10 trieftiylamine (50 mg, 0.495 mmol). The crude product was purified by crystalization 
from EtOAc-hfixane to give 90 mg (88.2 %) of flie product as white solid; mp 188- 
189 °C; 

m (KBr) 2962, 2238, 1647, 1609, 1515, 1420, 1270, 1117, 1044, 852 cm"'; 
*H NMR (300 MHz. CDCI3) S 1.65-1.95 (m, 8 H), 2.20-2.43 (m. 2 H), 2.45 (s, 3 H), 
15 2.84 (overlapping d, J- 17.1 Hz, 2 H), 3.00-3.19 (m,l H), 332 (d, J= 17.1 Hz, 1 H), 
4.80-4.89 (m, 1 H), 6.53 (t, J= 753 Hz, 1 H), 6.99 (d. J= 8.4 Hz, 1 H), 7.14-7.18 (m, 
2H), 12.57 (8,1H). 



2-Aiiilno-6-(3-Cydopeii^loxy-4-meflioxyphenyI)-4^xo-3i4,5^,7,8-he^^ 
qulnazoUnecarbonttrile 



This was prepared as described in example 19 using intermediate 1 (200 mg, 0.538 
mmol) and guanidiM hydrochloride (128 mg, 1.339 mmol)) in presence of sodium 
melharide (100 mg, 1.851 mmol). The cmde product was purified by ciystallization 
30 ftum EtOAc-hexane to give 80 mg (39 %) of the product as white solid; n^ 3 10-31 5 

m (KBr) 3330. 2959, 2236, 1654, 1516, 1267, 1144, 1028 cm-1; 




ExanqilelS 
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10 



NMR (300 MHz, DMSO-*i«) 5 1.55-1.90 (m, 8 H), 2.24-2.46 (m. 3 H), 2.59-2.68 
(m, 1 H). 2.69 (d, J= 16.8 Hz. 1 H), 2.91 (d, J- 16.7 Hz. 1 H), 3.74 (s, 3 H), 4.75- 
4.85 (m, 1 1^, 3.38 (bra, 2 H), 6.94-7.03 (m, 3 H), 10.88 (bra, 1 H) 

Example 24 

2-Ainino-6-(3>'C^clopen1yloxy-4H]iflitoromethoxypheayIM--oxo-3AS>^>7^ 
hezahydro>^qi]|iiaKili]iecarbonttrUe 




Has was prepared as desciibed in catanplo 19 using intermediate 3 (100 mg, 0.245 
mmol) and guanidine iQrdiocIiloride (59 mg, 0.617 mmol)) in presence of sodium 
methoxide (45 ni& 0.833 mmol). The crude product -was purified by ciystallizatioa 
15 fiom EtOAc-hexane to gp^ve 45 mg (44 %) of fhe product as white solid; mp 3 15-320 
"C; 

IR(KBr) 3331, 3098, 2968,2347, 1654, 1495, 1170, 1019 cm"'; 
'H NMR (300 MHz, DMSO-<4) 8 1.65-1.94 (m, 8 H), 2.23-2.72 (m, 4 H), 2.73 (d, J 
» 15.9 Hz. 1 H), 2.95 (d, 7- 15.9 Hz, 1 H). 4.90-4.96 (m, 1 H), 6.31 (bra, 2 H), 7.00 
20 (t, J= 74.1 Hz. 1 H), 7.10 (d, 8.4 Hz, 1 H), 7.19-7.22 (m. 2 H), 10,87 (bra, 1 H). 



EzamptelS 

25 6-(3-C^clopentyIoxy-4-metiioxyphenyO-3-meth^-4-oxo^^A6»7i8-hexahydiw-6^ 
qiiiniizollnecarbonitrjle ... 

,.CH3 




To a well-stiiied sluny of conqraund 19 (150 mg, 0.410 mmol) and ceshim catbonate 
(150 mg, 0.460 mmol) in diy DMF (10 ml), was added iodomefbane (76 mg, 0.535 
30 mmol) and tiie mixture was stiired at room temperature for 1 h under nitrogen. Then 
reaction was quenched wifli ice-cold water (100 ml) Ihen extracted witii eOxyl acetate 
(100 nd). The organic layer was washed with water (3 x 100 ml), brine (50 ml) and 
dried ^a2S04). The residue obtained after evap(»ation of flie solvent was purified by 
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siHca gpl cohmm clHomatogti?)!^ iiaing 2 % methanol in cMotofotm as eluent to give 
100 mg (86.3 %) of the product as wMte soHd; mp 59-^3 °C; 
IR (KBr) 2957, 2234. 1661. 1552, 1517. 1417, 1259, 1 165, 1027. 1003, 770 cm ^ 
»HNMR(300 MHz, CDCh) 8 L63-1.92 (m. 8 H), 2.16-2 J6 (m. 1 H). 2.37-2.44 (m. 
5 1 H), 2.79-2.95 (m. 2 H), 3.06-3.15 (m, 1 H), 334 (d. J= 17.7 Hz, 1 H). 3.52 (s. 3 H), 
3.85 (8, 3 H), 4.77-+.80 (m. 1 H), 6.85 (d. J= 8.1 Hz, 1 H). 6.97-7.00 (m, 2 H), 8.01 
(8.1H). 



10 



15 



Example 26 

Ethyl 2-[6-cyano-6-(3-cyclopeiityloxy-4-methoxypheii3i)-4M>xo-3i4,S,6^ 
hexa]iydro-3-qiil]iazoIiiiyl)ac^3rte 

N'^COOCzHs 




Alkylfltion reaction was earned out as described in example 25 using of compound 19 
(300 mg, 0.820 mmol) with etiiyl bromoacetate (151 mg, 0.904 mmol) and cesium 
carbonate (348 mg, 1.068 mmol) in diy DMF (10 ml) at room temperature. The 
20 product was purified by silica gel column chromatography using 40 % EtOAc in 
chloiofbnn to afford afforded 250 mg (67.4 %) of the product as white soUd; mp 55- 
64 "C; 

m (KBr) 2959. 2235, 1749, 1667, 1613, 1518, 1417. 1374. 1258. 1145. 1026 cm- ; 
»H NMR (300 MHz. CDOa) 5 1.31 (t, 6.6 Hz, 3 H), 1.61-1.96 (m, 8 H), 2.21-2.27 
25 (m. 1 H), 237-2.44 (m. 1 H), 2.80-2;93 (d and m, 2 H), 3.03-3.21 (m, 1 H). 3.33 (d, J 
- 18.0 Hz. 1 H), 3.84 (s, 3 H), 4.26 (q, 7.2 Hz, 2 H), 4.45 (d, J- 17.1 Hz, 1 H), 
4.75 (d. 17.0 Hz, 1 H), 4.76^.78 (m, 1 H), 6.84 (d, 8.7 Hz, 1 H), 6.96-6.99 (m, 
2H),7.95(s.lH). 

30 
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Example 27 



10 



IS 



20 



25 



Z-[6*'Cyano-^$-(3-cycIopentyloxy-4-*methoxyphen3l)-4-ox^^ 
3-quinazoIiiiyl]acetic add 



To a stixred solution of compound 26 (170 mg, 0376 mmol) in edianol (5 ml) was 
added 1.0 aqueous sodium hydroxide solution (3.0 nd) and die mixture was stirced 
at room tempemtuie for 4 h. Hie reaction mixtute was diluted witii water (20 ml) and 
washed with 3 x 25 ml diethyl ethor. The aqueous layer was acidified witib li^ 
aqueous HQ to pH 3 and extracted with ethyl acetate C2 x SO nd). The combined 
extracts wete washed witii water (3 x 50 ml), brine (SO ml) and dried (Na2S04). The 
residue obtained after evaporation of the solvent was triturated with elfaer to give 100 
mg (62,7 %) of liie product as white soHd; n^ 134-136 °C; 
m (KBr) 3444, 2958, 2235, 1736, 1666, 1518, 1418, 1257, 1145, 1026 cm ^ 



NMR (300 MHz, CDQs) 8 L61-1.92 (m, 8 H), 2,19-255 (m, 1 H), 2.28-2.44 (m, 
I H), 2.80-3.22 (m, 3 H), 333 (d, 16.0 Hz, 1 H), 3.84 (s, 3 H). 4.55 (d, 17.1 
Hz, 1 H), 4J4-4.76 (m, 2 H), 5.15 (hrs, 1 H), 6.85 (d, 8.1 Hz, 1 H), 6,96-6.99 (m, 
2H),8.20(s,lH) 



Ethyl 2-'[6-cyano^}-(3rcyGlopentyIoxy-4^methoxyphenyl)r2-metbyM . 
3,4,5,6,798-hexahydro-3-qnlnazolfaiyl]acetate (28A)& 
Ethyl 2-[6-cyano-6-(3*cyclopentyloxy-4-methoxyphenyl)-2-methyl"596,798- 
tetrahydrO"4-quinazoluiyloxy]acetate (28B) 




COOH 



H3C 





O'^COOCaHs 



N'^ XOOC2H5 



26A 
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ASkyia&an. teactioQ was cacded oat as dssssSasd ia csissasplo 19 usiag of corspova^A 21 
(300 mg, 0.790 mmol) wifli efliyl liromoacetalB (146 mg, 0.874 mmol) and cesium 
carbonate (310 mg, 0.951 mmoQ in diy DMF (lOml) at room temperatniB. The 
reaction gives a mixtare of N-aU^lated and O-alk/lated products 28A and 28B 
S tespectively. 

Silica Gpl column chromatogn^Iiy using SO % EtOAc in clilorofbnn afKnded 70 mg 
(19 %) of the N-aScylaiBd product 28A. as viscous liquid; 
IR (KBr) 2960, 2235, 1749. 1667, 1555. 1419, 1258, 1024, 777 cm'; 
'H NMR (300 MHz, CDCI3) 51.31 (t. J- 6.9 Hz, 3 H), 1.58-1.96 (m, 8 H), 2.19-2.41 
10 (m, 2 H). 2.46 (s, 3 H), 2.71-2.82 (m, 1 H), 2.88 (d, J= 17.4 Hz, 1 H), 3.05-3.16 (m, 1 
H), 3.28 (d, J= 17.4 Hz, 1 H), 3.84 (s, 3 H). 4.26 (q, 7= 6.9 Hz, 2 H), 4.60 (d, 7- 
17.1 Hz, 1 H)> 4.76-4.80 (m, 1 H), 4.95 (d, J- 17.4 Hz, 1 H), 6.84 (d, 8.7 Hz, 1 
H), 6.96-6.99 (m, 2 H). 

Further ehition with 60 % EtOAc in cUorofinm afTorded 96 mg (26 %) of 0-aIkylated 

IS product 28B as a semisolid, 

IR (KBr) 2960, 2235, 1749, 1667, 1517, 1419, 1145, 1024, 756 cm ^ 
'H NMR (300 MHz, €3X33) » 1.31 (t, J= 6.9 Hz, 3 H), 1.58-1.96 (m, 8 H). 2.19- 
2.41 (m, 2 H), 2.46 (s, 3 H), 2.71-2.82 (m, 1 H), 2.88 (d, J- 17.4 Hz, 1 H), 3.05-3.16 
(m, 1 H), 3.28 (d. /= 17.4 Hz, 1 H). 3.84 (s. 3 H). 4.23 (q. /= 6.9 Hz, 2 H), 4.79 (d, J 

20 = 15.6 Hz. 1 H), 4.77-4.81 (m, 1 H), 5.02 (d, 7 = 15.6 Hz, 1 H), 6.45 (d, /= 7.8 Hz, 1 
H), 6.97-7.00 (m, 2 H). 
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Example 29 

6-(3-Cyclopenlyloxy-4-mefliO37pheny0-5,6»7^t^a^^ 
quinazoUnecarbonitrile 




;A solution of inteimediate 5 (250 mg, 0.678 mmol) and formamidine acetate (100 mg» 
0*960 mmol) in diy eflhanol (10 m^ was stined at 70-80 •'C for 2 h. The solvent was 
ev^Knated imder reduced pressure and the residue was diluted with EtOAc (100 ml) 
and water (100 ml). The layers were separated and fhe organic layer was washed with 
10 water (3 x SO ml), brine (SO ml), dried (Na2S04) and evaporated. The residue was 
purified by column chromatography on silica gel using 1 % methanol in chloxoform to 
afford 80 mg (33.7 %) of the product as viscous oiU 
IR (neat) 3366, 2957, 2233, 1646, 1517, 1239, 754 cm'^ 

*H KiVlR (300 MHz, CDCI3) 8 1,60-1.97 (m, 8 H), 2.32-2.71 (m, 2 H), 3,08-3.49 (m, 
15 4 H), 3.86 (s, 3 H), 4.76^.80 (m, 1 H), 6.87 (d, /= 8.1 Hz, 1 H), 6.86-7.01 (m, 2 H), 
8.49 (s, 1 H), 9.03 (a, 1 H). 



20 



Example 29A 

6-(3-CyGlopentyloxy'^metfaoxypheiiyQ-l-oxo-5,6,7s3-tetra]iydro^^ 
qulnazoUnecarbonltrUe 



'6 




To a stttied soluticm of compound 29 (100 mg, 0.286 mmoQ in chloroform (10 ml) 
25 was added SO % m-CPBA (250 mg, 0.724 mmoQ andflie mixtiire was stined at room 
temperature for 5 h. The mixture was diluted witii cUorofotm (50 ml) and washed 
with IN aqueous sodium bydroxide solution. The chlorofi)im layer was washed with 
water (2x100 ml), brine (SO ml) and dried C^fazS04). The cmde product obtained after 
evaporation of the solvent was purified by silica gel column chromatography using 1- 
30 2% methanol in chloroform as ehient to give 30 mg of the product as white solid, mp 
120-123 •C; 
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IR CKBr) 2959, 2236, 1518, 1417, 1382, 1266. 1145 cm'-; 

mnr (300 MHz, CDCI3) 6 1.80-1.94 (m, 8 H), 2.28-2.39 (m, 1 H), 2.S6-2.63 (m, 1 
H), 3.19-3.43 (m, 4 ^, 3.87 (s, 3 H), 4.78-4,81 (m, 1 H). 6.89 (d, y= 8.4 Hz, 1 H), 
6.95 (dd, J'= 8.7, 2.4 Hz, 1 H). 7.01 (4^-= 2.4 Hz, 1 H), 8.06 (s, 1 H), 8.96 (b, I H). 
S 'H NMR (300 MHz, CaXHs) 5 1.60-1.97 (m, 8 B), 2.32-2.71 (m, 2 H), 3.08-3.49 (m. 
4 H), 3.86 (s, 3 H), 4.76-4.80 (m, 1 H), 6.87 (d, J = 8.1 Hz, 1 H), 6.86-7.01 (m, 2 
8.49 (8, IH). 9.03(8, IB). 

Ezanqile 30 

10 

6-(3-Cyclopeii:ty]oxy-4-^iionimetlioxyiAenyQ-S,6J,8-t^^ 
carbonitrUe. 




15 

This product was prepared as described in example 29 using of intennediate 6 (200 
mg, 0.494 imnol) and fonnamidine acetate (150 mg, 1.44 mmol) to give 20 mg (10.4 
%) of tbe product as viscous oil; 

NMR (300 MHz, CDCI3) 51.63-1,96 (m, 8 H). 2.33-2.52 (m, 2 H), 3.09-3.40 (m. 
20 4 H), 4.80-4.85 (m, 1 H), 6.54 (t, /= 75.2 Hz, 1 H), 6.97 (dd, J= 8.0, 2.1 Hz. 1 H), 
7.13 (d, 1 .8 Hz, 1 H), 7.19 (d,/= 8.4 Hz, 1 H), 8.49 (s, 1 H). 9.04 (s. 1 H). 
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Example 31 

6<3-Cyclopentyloxy-4-medioxyp1ieii^)-2^methyi-4,^^ 
quiiia2soUiiecarboiiltiile 



This product was prepaied as described in example 29 using of intermediate 5 (100 
mg, 0.271 mmol), acetamiduie l]ydiocliloride (31 mg, 0.327 nunol) and sodium 
mefliGxide (18 mg, 0333 mmol) in medianol (10 nd) at 60-70 ""C for 10 h. The 
product vras purified by silica gel column chromatography using 2 % mellianol in 
10 chloroform to aSbrd afforded 80 mg (81.1 %) of the product as white solid; mp 133- 
136 'C; 

BR (KBr) 3430, 2953, 2233, 1583. 1517,1 443, 1246, 802 cm *; 
*H NMR (300 MHz. CDCU) S L60-1.99 (m, 8 H), 2.31-2.55 (m, 2 H), 2.71 (s, 3 H), 
3.01-3.36 (m, 4 H), 3.86 (s, 3 H), 4.75-4.79 (m, 1 H), 6.87 (d, /- 9.0 Hz. 1 H), 6.97- 
15 7.02 (m, 2 H), 8.04 (s, 1 H). 




20 



Example 32 

2-Aniino-6-(3-cyclopentyloxy-4-methoxyphenyI)-5,6»7,8-tetrabydr^^ 
quinazoltnecarbonttrile 




25 This product was prepared as described in example 29 using of intecmediatB 5 (200 
mg, 0.542 mmol), guanidine hydrochloride (68 mg, 0.71 1 mmol) and sodium ethoxide 
(50 mg, 0.734 mmol) in eftanol (10 ml) at 70-80 "C for 1 h. The mixture was cooled 
to room tomperatuic and the solid precipitated was collected by filtration. The crude 
product was crystallized ftom eliwnol to give 167 mg (85 %) of the product as whit© 

30 Bofid,nq» 215-219'^; 

IR(KBt) 3316, 3163, 2957, 2237, 1667, 1523. 1276, 1144 cm'^ 



72 



wo 2004/016596 



PCT/IB2003/003364 



NMR (300 MHz, CBCla) 5 i.59-i.^ (m, 8 H), 2.26-2.46 (m. 2 H), 2.82-2.90 Cm, 
1 H), 3.01-3.23 (m, 3 H), 3.85 (s. 3 H), 4.76-4.79 (m. 1 H). 4.95 (bra, 2 H), 6.85 (d, J 
« 8.4 HiB, 1 H), 6.96 (dd. J= 8.4, 2.1 Hz, 1 H). 7.01 (a, 1 H), 8.06 (s. I H); m/z 365 
(MH*, 100%). 297 (40). 



10 2-Aiidiio-6-^-<7elopentyloxy-4-dfflnoromethox3npheiiyI)-5,6,7,8-t6tra 
qninazoUnecarbonitrae 



This product was prepared as described in example 29 using of intermediate 6 (200 
15 mg; 0.494 mtnol), giumidtne hydrochloride (63 mg, 0.659 mmol) and sodium 

metfaoxide (36 mg, 0.666 mmol) in methanol (10 ml) at 70-80 "C for 1 h. The mixtme 

was cooled to room temperature and the solid precipitated was collected by filtration. 

The crude product was crystallized from ethanol to give 1 10 mg (61 %) of the product 

as white solid, mp 123-126 "O, 
20 m (KBr) 3323, 3179, 2961, 2235, 1600, 1514, 1269. 1 127, 1047 cm'*; 

NMR (300 MHz. CDCI3) 5 1.76-1.97 (m, 8 H), 2.27-2.49 (m, 2 H), 2.85-2.95 (m, 

1 H), 3.05-3.26 (m, 3 H), 4.82-4.86 (m, 1 H), 5.01 (brs, 2 H), 6.55 (t, 7= 75.0 Hz, 1 

H), 6.98 (dd, J= 8.7, 2.4 Hz, 1 H), 7.14 (d,J= 2.1 Hz, 1 H). 7.19 (d,y= 8.7 Hz, 1 H), 

8.08 (s, 1 H). 



5 



Example 33 




25 
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Example 34 



M-[6-Cyano-6<3-Cyclopen1ylos7*4-metlioxyphen]^ 
qnlnazolinyq-acetainlde 



5 




N'^NH^CHa 



To a stirred solution of compound 32 (100 mg, 0.274 imnol) and Irielfaylamixifi (86 
mg, 0.851 mmol) in dichloromefiiaiie (10 ml) was added acetyl chloride (42 mg, 
0.535 mmol) and ihe ndxtuie was refluxed for 3 h. The reaction mixtiire yms cooled 
to room temperature and diluted with 100 ml dichlorometfaane. The dicUoromethane 
10 solution was washed widi water (3 x SO ml), brine (50 ml) and dried (Ka2S04). The 
residue obtamed after evaporation of the solvent was purified by chromatography on 
silica gel using 2 % methanol in chloroform to give 30 mg (26.8 %) of the product as 
white solid, mp 105-108 Xi; 

7R (KBr) 3427, 2958, 2233. 1727, 1561, 1580, 1419, 1369, 1255, 1147, 1027 cm 
15 *H NMR (300 MHz, CDCI3) 8 1,58-1.90 (m, 8 H), 231 (s, 3 H), 2.36-2.52 (m, 2 H), 
3.15-3.46 (m, 4 H), 3.86 (s, 3 H), 4.75-4.85 (m, 1 H), 6.89 (d, 8.4 Hz, 1 H), 6.98- 
7.02 (m, 2 H), 8.58 (s, 1 H) 

20 Example 35 

2''[6-Cyano-6-(3-cycIopentyloxy-4-metho^hcnyI)-5,6,73-*«toaky^ 
quinazolinylaminol-acetic acid 



This product was prepared as described in example 29 using intermediate 5 (100 mg, 
0.271 mmol), guanidine acetic acid (32 mg, 0.35 mmol) and sodium methoxide (55 
mg, 1.018 mmol) in melhanol (10 ml) at 60-70 "C for 8 h. The product was extracted 
30 iato EtOAc after acidi^g the mixture with 0.1 N aqueous HCl to pH 2. The crude 
product was crystallised ftom hexane to give 60 mg (52.3 %) of the product as off- 
white solid; mp 85-90 **C; 



25 
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m. (EBr) 3306, 2951, 2234, 1724, 1602, 1517, 1471, 1257, 1144, 1021 cm*; 
•H NMR (300 MHz, CDOa) 8 1.61-158 (m, 8 H). 2.30-2.51 (m, 2 H), 2.58-3.28 (m, 
4 H). 3.81 (s, 3 H), 2.26 (d, J= 3.3 Hz, 2 H), 4.80 (d, /- 3.3 Hz, 1 H), 6.87 (d, J= 8.4 
Hz, 1 H), 6.97-7.02 (m, 2 H), 8.00 (bra, 1 H), 8.09 (s, 1 H). 

5 

Example 36 

2-Medi^ttMo-6-(3-cydopeiityIo:igr-4-ra^oxypheiiyI>^6,7,8^^ 
qninazoline-carbonltrile 




This product was pr^aied as described in example 29 using intannediate 5 (500 mg, 

1.356 mmol), ^-methylthiouramum sulphate (454 mg, 1.6 mmol) and sodium 
15 meflioxide (88 mg, 1.629nmioQ in methanol (20 ml) at 60-70 °C for 3 h. TTib rande 

product was purified by chromatography on silica gel using 2 % metiianol in 

cbloioform to give 250 mg (46.5%) of the product as white solid; mp 125-128 ^C; 

IR(KBt) 3433,2963,2238, 1573, 1541, 1412, 1229, 1143, 803 cm'l; 

*H NMR (300 MHz, CDCI3) 5 1.57-1.99 (m, 8 H), 2.29-2.54 (m, 2 H), 3.09 (s, 3 H). 
20 3.02-3.31 (m. 4 H), 3.85 (s, 3 H), 4.74-4.80 (m, 1 H). 6.85 (d, /= 8.5 Hz, 1 H), 6.94- 

7.03 (m, 2 H), 8.27 (a, IH). 
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Example 37 

2^Methanesiitfanyl-6-(3-Gydopentyloxy-4-meflio]^ 
quinazoline-carbonitrUe 

SOaCHa 

To a stixced and cooled (0 XH) solution of compoimd 36 (100 mg» 0.252 mmol) in 
dichloroznefhane (25 ml) was added m-CPBA (173 mg^ 1.002 mmol) and fhe mixtuie 
waa stiized at fhe same teiqperatiiie for 2 h. The mixture was treated wilb 10 % 
aqueous NaiSOs solution (5 ml) and filteied The filtrate containing the product was 
10 washed wiih 10 % aqueous NaHCCb sohition (2 x 25 ml^ water (25 ml) and brine (25 
ml) and dried. The cmde product obtained after evaporation of the solvent was 
purified by chromatography on silica gel to give 40 mg (3 7 %) of tibe product as white 
solid; mp 75-78 ''C; 

IR(KBr) 3436,2960,2235,2186, 1714, 1518, 1315, 1145, 778 cm"^; 
15 ^HNMR (300 MHz, CDCls) 6 L56-1.99 (m, 8 H), 2.34-2.61 (m, 2 H), 3.17-3.49 (m, 
4 H), 3,34 (8. 3 H), 3*85 (s, 3 H), 4,75-4.79 (m, 1 H), 6,85 (d, 8.7 Hz, 1 H), 6.92-^ 
7.00(m,2H),8,63(s,lH), 




20 

ExanqileSS 

6-(3-Cyclopentyloa7-4-methox3^henyI)-4^Dietiioxy-5,6,7,8-tetrahydro-6- 
qumazoilne-carbonitrile 



25 




Freshly distilled phosphorus oxychloride (10 ml) was added to compound 19 (200 
mg, 0.547 mmol) and the mixture is stirred at 105-1 10 °C for 30 min under nitrogen. 
Excess POCI3 was removed under reduced pressure then dried under high vacuum to 
give 250 mg of 6-(3-Cyclopentyloxy-4-methoxyphenyl)-4-chloro-5,6,7,8-tetrahydro- 
30 6-quinazo-linecazbonitrile as a brown residue. This above residue was dissolved in 
methanol (5 ml) and treated with potassium methoxide (115 mg, 1.639 mmol) and 
stirred at room temperature for 1 h. The reaction mixture was diluted with EtOAc 
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(100 mi), washed wiSb watsr (3 x ICO ml), brias (50 ad) aad diifid (MaaSOA^. Tlie 
residue obtained after evaporation of the solvent was purified l>y clnomatogiaphy on 
silica gel using 20 % EtOAc in chloroform to give 40 mg (19 %) of ihe product as a 
low-melting soli^ 
i IR (KBr) 3415, 2957, 2235.1708, 1580, 1469, 1258, 1014 cm"*; 

H NMR (300 MHz. ClXns) 8 1.59-1.66 (m, 2 H). 1.77-1.98 (m. 6 H). 2.27-2.48 (m, 
2 H). 2.96-3,05 (m. 1 H), 2.98 (d, 7- 18.4 Hz, 1 H), 3.21-3.30 (m. 1 H), 3.34 (d, J= 
18.6 Hz. 1 H), 3.86 (s, 3 H). 4.01 (s, 3 H). 4.754.81 (m, 1 H). 6.88 (d, J - 8.4 Hz. 1 
H), 6.97-7.03 (m, 2 H). 8.62 (s, 1 H). 



10 



IS 



20 



Example 39 

6-(3-Cyclopenlyloxy-4-metho«ypheByI)-4-inBtiiylainino^7,8-tetr^ 
qidnazollnecarbonttrile 




■CH3 



Freshly distilled phosphorus oxycWoride (10 ml) was added to compound 19 (200 
mg, 0.547 mmol) and the mixture is stirred at 105-110 «C for 30 min under nitrogen. 
Excess PCXna was removed under reduced pressure then dried under high vacuum to 
give 250 mg of 6-(3-Cyclopen1ylaxy-4-mettioxyphenyl)-4-<d»loio-5,6,7,8-teliahydro- 
6.quinazo-line-carbonilrile as a brown residue. This intermediate was used as sudi for 
the next step without furOier purification. 



The above residue was treated wifli eflanoUc meftyl amine solution (8 ml. 15 %) and 
the mixture was stirred at 10-1 5 °C for 2 h. Tbe mixture was diluted with water (200 
25 ml), extracted vrtth ethyl acetate (2 x 50 ml), washed vwtii water (3 x 50 ml), brine (30 
ml) and dried (N^hSOa). The residue obtained after evaporation of the solvent was 
purified by chromatography on silica gel using 2 % meliianol m cMorofonn as etaent 
to give 50 mg (24.1 %) of the product as white solid, mp 149-152 'C; 
IR (KBr) 3378, 2958. 2234. 1591, 1518, 1387, 1264, 1146, 1034, 805 cm"'; 
30 NMR (300 MHz, CDCI3) 8 1.58-1.95 (m, 8 H). 2.25-2.42 (m, 2 H), 2.77 (d. J= 
16.5 H. 1 H), 2.86-2.89 (m, 1 H), 2.93 (d, J= 16.2 Hz, 1 H), 3.10-3.18 (m. 1 H). 3.04 
(d, 4.8 Hz. 3 H). 3.10-3.18 (m. 1 H), 3.84 (s. 3 H), 4.55 (brs, 1 H). 4.73-4,77 (m. 1 H). 
6.84 (d, /= 8.4 Hz, 1 H,), 6.94-6.97 (m. 2 H), 8.49 (s, 1 H). 
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Example 40 



5 



6-(3-CycIopenl9ioxy-4~medioxypheiiyO-4-diine1]i]^aiiiln^ 
qidnazollnecarbonitrlle 



The 4~ cMoro derivative was pzepaxed as example 39 fiom pyrimidinone 19 ^00 mg, 
0.547 imnol) was treated wittt dimetl^laimne (54 mg, 1.20 mmol) in metbianol (10 
ml) and tbe mixtiue was stined at room temperature for 6 h. Work-up and putificatioxi 
of fhe as described in example 24 gave 105 mg (48.8 %) of tiie product as off-white 
15 8oUd.mp 52-57 "C; 

IR(KBr) 3363, 2928, 2233, 1746, 1571, 1398, 1144, 1022 cm**; 
'H NMR (300 MHz, CDCI3) 5 1.75-1.98 (m, 8 H), 2.35-2.47 (m, 2 H), 2.92-3.06 (m, 
2 H), 3.01 (8, 6 H), 3.10-3.25 (m, 2 H), 3.85 (s, 3 H), 4.70-4.75 (m, 1 H), 6.85 (d, J= 
8.4 Hz, 1 H), 6.90-7.00 (m, 2 IQ, 8.51 (a, 1 H). 




10 
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Example 41 

4^-BiityIiimtao-«H3H:yclopeirtylo3qr-4-methox3T>heny^ 
qoliMzoliiiecarboiiitrOe 




The 4-cMoro derivative was prepared as example 39 ftom pyrimidinone 19 (200 mg, 
0.547 mmol) was treated wifli «-butylamine (400 mg, 5.479 nunol) in eflianol (10 ml) 
and the mixture was stirred at room temperature for 18 h. Work-up and purification of 
tiie crude material by chromatography on silica gel usmg 30 % ethyl acetate in 

10 cMorofonn gave 75 mg (32.5 %) of the product as off-white solid; mp 122-128 °C; 
IR (KBr) 3398, 2959, 2230. 1590, 1518, 1414, 1256, 1146, 1024, 774 cm"'; 
'H NMR (300 MHz. CDCI3) 5 0.95 (t, 7= 7.2 Hz. 3 H). 1.40 (q, J- 8.1 Hz. 2 H). 
1.55-1 .67 (m. 4 H), 1.76-1.95 (m, 6 H), 2.26-2.43 (m. 2 H), 2.85 (dd, /= 17.1, 5.8 Hz, 
2 H), 2.82-2.87 (m, I H). 3.10-3.22 (m. 1 H), 3.46-3.53 (m. 2 H), 3.85 (s, 3 H). 4.41 

15 (t, J= 5.1 Hz, 1 H), 4.74-4.78 (m. 1 H), 6.86 (d, J= 8.4 Hz, 1 H), 6.97-7.00 (m. 2 H), 
8.47 (8. IH). 



Example 42 

6-p-CyclopentyIo^-4>methoxypbeiiy0-4-iiioivholino-5,d,7,8-tetraln^ 
quinazoline-carbonifrile 




25 The 4- cMoroderivativB was prepared as described in oxampte 39 ftom pyrimidmone 
19 (150 mg, 0.410 mmol) was tteated wifli morphoHne (5.0 ml) and flie mixture was 
stirred at room tenqieratuie for 4 h. Woodc-up and purification of die crude material by 
chromatogEqihy 00 silica gel osfaig 2 % msffaanol in chlorofcsm gave 110 mg (61.6 
%) of file product as off-white solid; mp 55-59 "C; 

30 IR (KBr) 2959, 1566, 1518. 1427, 1258, 1 1 16. 105. 995, 855 cm"'; 
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'H NMR (300 MHz, CDCI3) 5 1.59-1.93 (m, 8 H), 2.36-2.54 (m, 2 H), 2.95-3.01 (m, 
4 H), 3.25-3.42 (m, 4 H), 3.74-3.83 (m, 4 H), 3.85 (a, 3 H), 4.72-4.75 (m, 1 H), 6.86 
(d, y= 8.4 Hz, 1 H), 6.88-6.97 (m, 2 H), 8.16 (s, 1 H). 

5 

]Ebamide43 

6>0-Cydh>peiitylo:^<4-m^ioxypheii^-4-phen3iamliio-S,6,7,8^t^ 
10 qulnazolinecarbonidle 

A 

The 4- cUoio deiivative was piepared as described in exeanple 39 fiom pyiumdmone 
19 (150 mg, 0.410 mmol) was treated wifb. anfline (382 mg, 4.107 nunol) and the 
mixture was stiired at room tempeir a t n ip for 18 fa. Work-up and pnzification of Use 

IS erode material fay clmnnatognQdQr cm sfli^ 

30 mg (16.5 %) of tiie piodnct as off-white solid; vap 192-198 "C; 
TR (KBr) 3381, 2962, 2236, 1607, 1574, 1517, 1443, 1256, 1146, 1016, 752 cm '; 
*HNMR (300 MHz, CDCI3) 51.66-1.96 (m, 8 H), 2.34-2.45 (m, 2 H), 2.93-3.26 (m, 4 
H), 3.86 (s, 3 H), 4.76-4.78 (m, 1 H). 6.27 (bra, 1 H), 6.88 (d, J = 8,4 Hz, 1 H), 7.01- 

20 7.03 (m, 2 H), 7.12 (1; J= 7.5 Hz, 1 H), 7.35 (t, / « 7.5 Hz, 2 H), 7.53 (d, J« 7.8 Hz, 2 
H), 8.57 (s,lH). 
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4-BeiizyIainiBO-6-(3Hiyclopentylox3Ml-meth03ypheny 
qulnazolinecarboiiitrDe 

5 




The 4-cUoio derivative was pr^aied as described in example 39 from pyrimidinone 
19 (250 mg, 0.684 mmol) was Ixeated wiUi bemylamine (1.3 g, 12.149 mmol) and the 
10 mixture was stirred 80-90 "C fbi 1 8 h. Wodc-up and purification of Hie erode material 
by cbiomatograpliy on sflica gel naing 15 % EtOAc in chloiofoim gave 100 mg (32.1 
%) of the product as ofif-white solid; mp 65-70 "C; 

m. (KBr) 3391, 2957» 1590, 1517, 1453, 1355. 1259, 1146, 1022. 700 cm'^ 'HNMR 
(300 MHz, CDCk) 51.68-2.04 (m. 8 H), 2.39-2.59 (m, 2 H). 2.86-3.07 (m. 3 H), 3.26- 
15 3.39 (m. 1 H), 3.84 (s, 3 H), 4.80 (a, 2 H), 4.82-4.98 (m. 2 H), 6.64 (d, 7 = 8.4 Hz. 1 
H), 7.05-7.08 (m. 2 H), 7 J8-7.45 (m. 5 H), 8.65 (a, 1 H). 



20 Example 45 

6-(3-Cyclopentyloxy-4-methoxyphenyIH-ph<«ethylamino^,6J^tetraIiydro-6- 
quinazolinecarboiiitiile 




The 4-chloro derivative was prepared as described in example 39 ftom pyrimidinone 
19 (150 mg, 0.410 mmol) was treated with 2-phenyletiiylamine (1.0 g, 8.264 mmol) 
and the mixtaie was xefluxed at 80-90 'C for 18 h. Woric-up and purification of the 
30 crude material by chromatography on siUca gel using 25 % EtOAc in chloroform gave 
60 mg (39.6 %) of Hie product as off-white solid; mp 1 10-120 "Cj 
JR. (KBr) 3283, 1961. 2237. 1595, 1518, 1262, 1023, 701 cm"*; 
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^HNMR (300 MHz, CDCI3) 5 L62-L95 (m, 8 H), 2.23-2,43 (m, 2 H), 2.62-2.95 (m, 
5 H), 3.10-3.21 (m, 1 H), 3.70-3.85 (m, 2 H), 3.84 (s, 3 H), 4.49 (brs, 1 H), 4,72-4.78 
(m, 1 H), 6.83-6,94 (m, 3 H), 7.15-7.32 (m, 5 H), 8.50 (5, 1 H). 

5 The i»reseiil: invention provides a novel series of heteiocyclic ccnnpounds 

having potential therapeutic activily and medical use against several allergic 
disozdeis, particulaily in asflima. 

In vitro Studies 

10 

Inhibition of Phoqihodiesterase Enzyme (PDE4) 

In ttiis assay, FDE4 enzyme conv^ cAMP to the corresponding [^Hj 5'- 
AMP in proportion In the amount of PDB4 present The [^H] S^^-AMP then was 
IS quantitativefy converted to free [^H] adenosine and pho^hate by &e action of snake 
venom S*--niicl6otidase* Hence, the amount of [^H] adenosme Ubeiated is proportional 
to PDE4 activify. 

The asray was performed with modification of tte method of Thompson and 
Appleman(Biochemistiy; 1971; 10; 31 1-316) and Schwartz and Pas8oneau(Pcoc. 

20 NatL Acad Sci. US-A. 1 974; 71 ; 3844-3848), both references incorporated herein by 
reference in their entirety^ at 34^C. In a 200 (il total reaction mixtore, the reaction 
mixture contained 12.SmM of Tris, 5 mM MgCh^ l|iM cAMP (cold) and ^ cAMP 
(0.1^.Ci), (Amersham). Stock solutions of the compounds to be investigated were 
prepared in DMSO in concentrations such that tbe DMSO content in the test samples 

25 did not exceed 0.05 % by volume to avoid affecting the PDE4 activity. Drug samples 
were tiien added in the reaction mixture (25 (il/tube). The assay was hntiatBd by 
addition of enzyme mix (75 ^L) and the mixture was incubated for 20 minutes at 34^ 
C. Then the reaction was stopped by boiling the tubes for 2 mins at lOO'^C m a water 
bath. After cooling on ice for 5 minutes and addition of 50 ug/reaction of 5*- 

30 nucleotidase snake venom ftom Crotalus atcox incubation was carried out again for 20 
nun. at 34^C. The unreacted substrate was separated firom (3H) Adenosine by addition 
ofDowexAG IX-S 

( Bioiad Lab), (400 ul) which was prequilibrated (1:1:1) in water and ethanol* 
Reaction mixture was then thorougjhly mixed^ placed on ice for 15 minutes, vortexed 
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'ni c«rtrilaged « 14.000 r.p.m. for 2 mb.. Aiter ««riftg«ion. . .f a. 

^■pamatot w« Wcm «rf added in 24 weO opt^hto c<»*^ 

«»d n«cd wdl. The aail^les to to phB. ^ a««mi„.d ^o«^ 

^°P'^'^»*«»rDE4«=tiv%«.„.k^.roE4«=,«,™p^to 
5 9^»tto3«ld<30%««.llq*„^of,,rt»a«.(H^ 

Additto^Uly. aotiviQ. Of fte co.^ ™. »«=d ag.in« «tor Pl«»phodK«*».. 
"^es. n«nely. PDEI(C.™pj4,cataod«lm*p.»fc„t). TOBZCoOP-rttanUW) 

»«-*. were expressed p«c«tt taMbMon aCjd m la^ conc«^^ 

'Tdi^. we« drtemrined ftom to cooce«»«i<>„ ou™, V n<»Ui«„ 
analysis. 



L -EiXampie No.- 


. ICsadDnM) 


I 




J. 


14.86 




11.49 


7 




9 


85.89 
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123.23 


12 


176 


13 


143.5 
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20.1 


15 


134.6 
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92,18 


20 


33.78 


25 


656.2 
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577.2 


27 


594.2 


28B 


439.20 


29 
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30 


3.13 
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948.4 


32 
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33 


21.69 


35 


775.9 


36 


\m 
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ItfM 


38 


267.4 


40 


136.2 


45 


232.9 
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We Claim: 

1 L Acompoiuidofthesen6ralfomiiiIa(I) 




5 vdiepixi, 

6 is independently selected for each occurrence fiom the gcoup consisting of 
'7 l^drogen, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, 

8 substituted or unsubstitued alkynyl* substituted or unsubstituted cycloaXkyU 

9 substituted or unsubstituted cycloalkylakyl, substituted or unsubstituted cydoalkenyl, 
10 substituted or uimubstituted aiyl, substituted or unsubstituted aiylalkyl, substituted or 
U unsubstituted hetm)cyclic group, substituted or unsubstituted heterocyctylalkyl, 
12 substi^ted or unsubstituted heteroarylalkyl . -C(OyR\ -C(0)0-R\ -C(0)NR^R^ and 
113 -S(0)ili"R'; 

14 wherein P is selected fiom tiie group consisting of bond, oxygen, sul&r and NR^; 

15 wheri^in is selected fiom the groiq> consisting of hydrogen, halogen atom , -OR^ , 

16 -S{0()m R^ -CiOyR} , formyl amixie, nitro and -NJ^^R^ wherein R* and R^ are 

17 in^f^endently selected from the gioup consisting ^9f hydrogen substituted or 

18 uiiM^stituted alky I, haloalkyl, substituted or unsubsti&ited arylalkyl, substituted cnr 

19 u&substituted aiyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

20 dycIoaHoenyl, substituted or umubstituted heterocyclic ring, substituted or 

21 unsubstituted hebrocyclylalkyl, and substituted or unsubstituted heteroarylalkjl; 

i2 m-i^^lOT^ 

2ik i? seleS^^ *® group consisting of hydrogen, halogen^ substituted or 

24 unsulSfitut]pd substituted or unsubstituted cycloalkyl, CN, -CH«=CR^R^, 
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25 - c «C CR*), CH2NHC(0)C(0)><H2, (0)R',CH20R^ , ^^S.'R.^ NOi CSIafJRV, 

26 C(Z)H, C(0)0R\ and CXO)NR?R*; 

27 Zisselectedftomflie groiQ) consisting of 0,NR^NOR^^^CN. C(-CN)2. CR^Ca^. 

28 CR^Oa, CR»C(0)OR'. CR'C(0)NR^\ C(-CN)N02. C(-CN)C(0)0R». and C(- 

29 CN)C(0>NR'R^ 

30 R*ia wleotedfiMmlfae group cansisting of OR^ and R'; 

31 r3 is selected ftomflie group consisting of hydrogw or 8^ 

32 alkyl, and halogen; 

33 r' is selected ftom liie group consisting of hydrogen, and substitiited unsubstitated 

34 alkyl; 

35 The ih«*A' is selected ftom tib» group consisting of substituted or nnsubst^ 

36 ring, and optionaUy substituted saturated or unsaturated five to seven membered 

37 heterocyclic ring containing one or more heteioatoms selected finm the group 

38 consisting of 0» S and NR' \ 

39 and their analogs, ibeir teutomers, their regioisomers, liieir diaateronwrs, Iheir 

40 stereoisomers, 1h«r geometrical isomers, Iheir N-oxides, flieir polymorphs, their 

41 phannaceutically aocepttible salts, their pharmaceutically acceptable solvates thereof. 
42 

1 2. The compound according to cUim 1 wherein 4b substituents in llie 'substituted 

2 alkyl', 'substituted alkoxy' 'substituted afkenyl' 'sobstituted alkynyl' 'substituted 

3 cycloalkyl' substituted cycloalkylaftyr substitttted cyclocalkenyr 'substitated 

4 arylalkyr 'substitutBd aiyl' 'substituted heterocyclic ring', 'substituted 

5 heteroaiylalkyr , 'substituted heterocyclylalkyl ring', 'substituted aarino', 'substituted 

6 alkoxycarbonyl'. 'substituted cyclic ring' 'substitnted alkylcafbonyl', 'substitited 

7 alkylcarbonyloxy* and 'Substituted caAoxylic acid' may be Ihe same or different 

8 which one or more selected ftom the group consistmg of hydrogen, Iqrdroxy, halogen. 

9 cafboxyl, cyano, amino, nitro, oxo (=0), duo (=S), or optionally substitnted groups 
10 selected ftom alkyl, alkoxy. alkenyl, alkynyl, aryl. aiylalkyl. cycloalkyl, aryl. 

heteroaryl. heteroaiylalkyl. heterocycUc ring, -COOR«, -C(0)R». -C(S)R", - 
C(0)NR*R^ -CCOPNR'R". -NR»CONR*R-. -N(R«)SOR^ -N(R*)S02R^ <=^- 
N(RW, - m^CCOpR^ -NR-'R^ -^IR"C(0)R^ -NR«C(S)R'' -NR*C^)NR'R'. - 
SOm»R^ -SOjNR-'R''-. -OR\ ^R*C(0)NR^^ -OR"C(0)OR\ WO)R*. - 
15 OCCONR^R^. -Rm^% -RW, -R"CF3, -RWC(0>R^ -RW. -R^XOPR^ - 



11 
12 
13 
14 
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16 R''C(0)NR^^ -R''C(0)R*, "R*OC(0)R^ -SR^ -SOR^ -SO2R*, and ONO2, wherein 

17 R*, R^ and R* are independently chosen fcom the group consisting of hydrogen atom, 

18 substitated or unsubstituted alkyl, haloalkyU substituted or unsubstituted aiylalkyl, 

19 substituted or unsubstituted aryl, substituted or unsubstituted cycloalkyU substituted 

20 or unsubstituted cycloalkylalkyl substituted or unsubstitued heterocyclic ring, 

21 substitated or unsubstitued heterocyclylalkyl, substituted or unsubstitued heteroaiyl 

22 and substituted or unsubstitued heteroarylallgrL 

1 3. The compound according to claim 1 wherein R^ is cyano. 

1 4. The compound according to claims 1 ,2 or 3 wherein A is chosen firom the group 

2 consisting of 




5 wherem 

6 R^ R^ and R^ are independently chosen firom the group consisting of hydrogen* 

7 hydroxy, halogen, cyano, nitro, fonnyl, substituted or uiKubstituted al^ substituted 

8 or unsubstituted alkoxy, substituted or unsubstituted alkenyl^ substituted or 
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9 unsubstitoted alkynyl, substHutBd or unsiibstitntBd cyoloaikyi, substiiiifed or 

10 unsnbstitutBd cydoatkytalkyl, substituted or imsubstitnted cycloaDiBnyl, substituted or 

11 unsubstitofedaiylalkyl, substituted or unsobstit^ aubstituted or unsabstitoted 

12 heterocyclic ring, substituted or unsubstihrted heteroaiytalkyl, substituted or 

13 unsubstituted heterocyclylalkyl ring, substituted or unsubstitoted amino, substituted or 

14 unsubstituted aUraxycarbonyl, substituted or unsubstituted cyclic ring, substituted or 

15 unsubstituted antylcarbonyl, 'substituted or unsubstituted alkylcaAonyloxy, 

16 substituted or unsnbstitnted caAaxylao acid and S(0)niR'; . 
17 

18 R' and R" aw independenfly selected ftom the group consisting of hydrogen, 

19 hydroxy, halogen. nitro.cyano,formyUsub^tuted or unsubstituted alkyl, substituted 

20 or unsubstitiited alkoxy, substitirted or unsubstituted arkwnyl, substituted or 

21 unsubstituted alkynyl. substituted or unsubstituted cycloalkyl. substituted or 

22 unsubstituted cycloalkytalkyl, substituted or unsubstituted cyotoalkcoqrl, substituted or 

23 unsubstitoted aiylaDcyl, substituted or unsubstituted aryl, substituted or unsubstituted 

24 heteiocycUc ring, substituted or unsubstituted heteroaiylalkyl, substituted or 

25 unsubstituted heterocyclylalkyl ring, substituted or unsubstituted anrino, substituted or 

26 unsubstitoted alkoxycaAonyl, substituted or unsubstituted cyclic ring, substituted or 

27 unsubstituted alkylcaibonyl, substituted or unsubstitoted alkylcarbonyUwy, and 

28 substituted or unsubstitoted caiboxylic acid; or 
29 

30 r' and R'* may be joined to a form a optionally substituted saturated or unsaturated 

31 cyclic ring, wHch may optionally include up to two heteroatoms selected ftom tiie 

32 group consisting of O, NR^ and S; and 

33 ■ 

34 R", R'^ and r" are independentiy selected ftom fl» group consisting of hydrogen, 

35 hydroxy, halogen, cyano, nilio, formyl, substituted or unsubstitoted aDcyl, substituted 

36 or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substitoted or 

37 unsubstituted alkynyl, substituted or unsubstitoted cycloalkyl, subslitutBd or 

38 unsubstituted cycloalkylaDsyl, substituted or unsubstituted cyoloalkBi^l, substituted or 

39 unsubstitoted arylalkyl, substituted or unsubstitoted aryl, substituted or unsubstituted 

40 heterocyclic ring, substitoted or unsubstituted heteroaiylalkyl, substituted or 

41 unsubstitoted heterocyclylalkyl ring, substitoted or unsubstituted ammo, substitoted or 

42 unsubstituted alkoxycarboiQrl, substituted or unsubstitoted cyclic ring, substituted or 
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43 unsubstituted alkylcaibonyl, substituted or unsubstituted alkylcaibonyloxy, 

44 substituted or unsubstituted carboxylic acid and S(0)mR^ ; 

45 m is 0,1 or 2. 

1 5. The compound accoiding to claims 1, 2, 3>or 4 wherein A is chosen from the 

2 group consisting of 



3 
4 




1 6 » The compound according to claims 1 A3 A or 5 wherein is unsubstituted or 

2 substituted alkoxy. 

1 7. The compound according to claims 1,2,3,4,5, or 6 wherein is 



1 8. The compound accmding to claims 1^,3,4,5,6 or 7 wherein P is O. 

1 9. The conqwimd according to clakn8lA3,4,5A 7 <w 8 wherein rM 

2 cyclodigd. 

1 10. The compotnid accoiding to claim 1^3,4,5,6,7,8, or 9 wherein R is cyclopenlyl. 

1 1 1 . The con^tmd acconfing to claim 1 ; 5-(3-Cyclopen1yloxy-4- 

2 difluoromeiaMixyi*enyl>3-oxo-2,3,4,5,6,7-*exahydi^ 

1 12. The compound according to claim 1 ; 5-(3-Qrclopeirtyloxy-4- 

2 diflaorome1hoaQ>phiroylH.5,6,7-tetrahyd»-l/^5-indazo^ 
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1 13. The compound according to claim 1; 5<3<:ycIopentyioxy-4-me1fiaxypnenyi)- 

2 4,5,6,7-tetiali|yd3X>-li?-S-indo1^ 

1 14. The compouDd according to claim 1; 6-(3-C5yclopentyloxy-4- 

2 difluorome1hoxyphenyl>5,6J,8-teti^^ 

1 IS. The conqponnd according to claim 1 selected fixmi fhe group consisting of 

2 5K3<:yclopen1yloxy-4-methoxypheivl>3-oxo-2,3A5.6,^ 

3 SKUubonitrile; 

4 5-(3-Cyclopen1yloxy-4-metiioxyphmyl)-4^,6,7-tetrah^ 

5 carbonitrile; 

6 5-(3-Cyclopenlyloxy'4-difluoromethoxyphenyl)-2-phenyl-4,5,6J^^ 

7 indazole-S-carbonitrile; 

8 5<3-Cyclopentyloxy-4-difluoromethoxyphenyI)-l-phenyl-4,5,6,7-t^^ 

9 indazol6-5-caibonitrile; 

10 5<3-^Cyclopen1yloxy-4-methoxyphenyl)-2-<2-pyidylH,5,6J-^^ 

11 indazole^arbonitrile; 

12 5-(3-Cyclopen1yloxy-4-meflK>xyphenyl)-l"methyM,^ 

13 iadazolecarbomtrile; 

14 5-(3<Iyclopen1yloxy-4-methoxyphenyl)-l-mefhyM 

15 indazolecwfbonitrile; 
16 

17 2-[5<:yano-5<3<^clopentyloxy-4^eflioxyphenyl)-4,5,6,7-tet^^ 

1 8 indazoyl] acetic acid; 

19 2-[5'CyanD'S-{3'<:iyclcxpGn1y^^^ 

20 indazo^] acetic acid; 
21 

22 5-(3^cIopeiilyloxy-4-mefeoxyphfinyl)A5,6,7-tetr^ 

23 caibonitrile; 
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5K3-Cyclopentyloxy-4-methoxyphenyI)-3-me%l-2-oxo-^ 
beD2So[4[l»3]oxazole-S-carbooitrile; 

5-(3-Cyclopentyloxy-4-me1hoxyphenyl>l-vmyl-4,5 
carbonitrile; 

5K3-Cyclopentyloxy-4-difluoroine1iioxyphenyl^^ 
mdolecaxbonitrile; 

5-(3-Cyclopen1yloxy-4-difluoKiroe1ii^ 
carbonitrile; 

5<3-Cyclopentyloxy'4-methoxyphenyI)-l-me1iiyI-4,5,6 
carbcmitrile; 

Efl^l 6-<:yaiio-6-(3-cyclopentyl0xy-4-mefhc^^ 
totral^dio-B-qiiinolmecaiboxylate; 

6'<:^o-6K3-cyclopeiitylaxy-4-me&03OT^ 
qiiinolinecarboxylic acid; 

6<3<:yclopentyloixy-4-me*hoJOTliettylH 
quinazoljjie^arboiiitiile; 

6<3<:yclopen1yloxy-4-<iijauorome&oxypbmy^ 
quiziazDlmeairboiiitnle; - • * 

6-(3<:yolopen1yloxy-4-difluoioiiie4oxyphenylH<>>^^ 
qpiinazoline-caxbomtdle; 

6-(3<:yclapeiilyloxy-4-difluorome&oxyphfinyO^^ 
hisxahydrD*-6-qinnazolinecarbomtrile; 

2-Aimno-6-(3-Cyclopen1yloxy-4-methoxyphenyl^^^ 
quina2X>liiiecarbomtrile; 
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48 2-Ainino-6-(3-Cycl<qpen1yloxy-4-<^ 

49 heKahydto-6-qiiiiiazoli]i6cai^^ 

50 6-(3<:yclopenlylo^-4-mc&oxyphenyl>3-me^ 

51 qti]iiazolHiiecaii>onitrile; 

52 Ethyl 2-[6Kryano-^3-cydqpen1yloxy-4-me1hoxyp 

53 hexaliydxo-SKiumazoliiqrlJacetate; 

54 2-[6<^no-6-(3-cyclopentylaxy-4-melfaDxyphenyl)^ 

55 quinazolinyljajcetic acid.; 

56 Ethyl 2-[6-cyano-6-(3-cyclopentyloxy-4-metitoxyphenyl)-2-meftyM^ 

57 3A5,6,7,8-hexahydio-3-qijinazolinyl]acetate; 

58 Ethyl 2-[6-cyano-^-(3-cyclopen1yloxy-4-methoxyphenyl)-2-methyl^ 

59 tet]ahydio-4«-qmiiazoliiiylaxy]ac^ 
60 

61 6-(3-Cyclopen1yloxy-4-methoxyphenyl)-5,6J,8-tetrahydro-6- 

62 quiBazDlineQarbonitdle; 

63 6-(3-Cyclopentyloxy-4-methoxyphcnyl)-l-oxo-5,6,7,8-tet^ 

64 quinazolinecarbomtrile; 
65 

66 6-(3'-Cyclopentyloxy-4-difluoromethoxyphenyl)-5,6J,8-^ 

67 carbonitrile; 

68 2-Amino-6-(3-cyclopen1yloxy-4'^methoxyphenyl)^^ 

69 quinazolinecarbomtrile; 

70 2-Amino-6-(3-cyclopentyloxy-4-diflu<OTmefhoxyphenyl>^ 

71 quinazolinecarbomtrile; 

72 M-[6<:yano-6-(3-Cyclopentyloxy^-methoxyplie!Qrl^^ 

73 quinazolhiyl]-acetaniide; 
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74 2-[6-Cyano-6-(3-<:yclop6niyloxy-4-ine<iioxyphenyl)^^ 

75 quinazolinyla]XUiLo]-acetic acid; 

76 2-Methylthio-6-(3-cyclopentyloxy-4-me1iioxyphenyl)-5,6,^ 

77 qiiixiazoliiie-carbonilrile; 

78 2-Mefiiaiiesiilfonyl-6<3-cyclopentyloxy-4'metibioxyphe^^ 

79 qumazoline^caxbonitiile; 

80 6-(3-Cyclopen1yloxy-4-methoxypbenyI)-4-me1hoxy-5,^^^ 

81 quma2X)liiie-carbomtrUe; 

82 6-(3-Oyclopentyloxy-4-metiioxyphenyl)-4-me1^^ 

83 quinazolmecaxbonitrile; 

84 6-(3-Cyclopentyloxy-4-metho>Q?phmyl>4-dime^ 

85 quinazolmecatbonitiile; 

86 4-w-ButylainiiK>-4S-(3Kryclopentylcxxy^ 

87 quinazolinecaibomtrile; 

88 6-(3<:yclopentyloxy-4-me1hoxyphenyl)-4-motpholmo^^ 

89 quinazoline-carbonitrile; 

90 6-(3<!yclopeiilyloxy-4-me1hoxyphexyl)-4-phen^ 

91 * quinazolinecaibdoit^ 

92 4-Benzylamino-6-(3'^clopeiily^ 

93 qtunazolinecarbomlxile; and 

94 6<3-Cyclopentyloxy-4-mettioxyphei^ 

95 quiiiazolinecarbonitrile. 

96 
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1 16. A psoseso fer the pie ptt f a uon of a cegBpound of gaapisl foxniala XA 




2 lA 

3 wh0teiii is chosen .indepexidently selected fbr each occunence from flie gfoap 

4 conrasting of hydrogen, substituted or unsubstitoted alkyl, substituted or unsubstitated 

5 altenyl, substituted or unsobstitued all^iiyl, substituted or uiisubstituted ^loalkyl, 

6 substituted or unsubstituted cydoaD^lakyU substituted or unsubstituted cycloalkenyl^ 

7 substituted or unsubstituted azyl, substiluted or unsubstituted arylallgrl, substituted or 

8 unsubstituted heterocyclic groups substituted or unsubstituted heteiocyclylalkyl, 

9 substituted or unsubstituted hetaxMuylalkyl , ^0>-R\ -C(0)0-R\ -C(0)NR^R* and 

10 -S(OVR^; 

11 wfaereinP is selected jErom the group consistiDg ofbond, oxygen, sulfin: andNR^; 

12 wherein is selected from the group consisthig of hydrogen^ halogen atom , -OR^ » 

13 -S(0)m R*, -C(0)R* , fonnyl amine, nitco and -NR*R^ wherein R'' and R^ are 

14 independently selected fiom tiie group consisting of hydrogen substituted or 

15 unsubstituted alkyl, haloalkyl, substituted or unmbstituted aiylalkyl, substituted or 

16 unsubstituted atyl, substituted or unsubstituted cycloalkyl> substituted or unsubstituted 

17 cycloalbsxQrl substituted or unsubstituted heterocyclic ring, substituted or 
1 8 ' unsubstituted heterocyclylalkyl, substituted or unsubstituted heteroaxyl and substituted 

19 or unsubstituted heteroaiylalkyl; 

20 mis 0,1 or 2 

21 is selected from the group conaisting of hydrogen, halogen, substituted or 

22 unsubstituted allcyl, substituted or unsubstituted cycloalkyl, CN, -CH=CR^R^ 

23 - c=C(R^^ CH2NHC(0)C(0)NH2. (0)R^CH20R^ , NR^R^ NO2, CHiNR^R^ 

24 C(Z)H, C(0)OR^ and C(0)NR^R*; 
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25 Z is selected fixwn the group consisting of O, NR^ NOR^ NCN, C(-CN)2, CR^CN, 

26 CR^N02, CR^C(0)OR^ CR^C(0)NR^R^ C(-CN)N02. C(-CN)C(0)OR^ and C(r 

27 CN)C(0)NR^R^ 

28 R^ is selected from the group consisting of OR^ and R^; 

29 R^ is selectsed fcom the group consisting of hydrogen or substituted or unsubstitated 

30 alkyl, and halogen; 

31 R^ is selected fiom the group consisting of hydrogen, and substituted unsubstituted 

32 alkyU 

33 conqirising reacting a compound of llie formula 9 



34 




35 wherein P^ R^ R^ and P have the meanings as described above with hydramie in a 

3 6 solvent at a temperature of about 25X to about 200*^. 

37 

1 17. The process according to claim 1 6 wherein said solvent is an alcoholic solvent. 

1 18. The process according to claim 17 wherein said alcoholic solvent is melhanol. 

1 19. The process according to claim 18 wherein Ihe reaction is conducted at a 

2 temperature of about 6S^C. 

1 20. A process for the preparation of a cortqpound of Ihe gmeral formula IE 
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i. 

2 OB 

3 whfflein B} is chosen indqpendently selected for each occnnence ftom Ihe group 

4 consisting of hydrogen, substitated or unsubstitated aDsyl, substituted or unsubstituted 

5 alkenyU substituted cwr unsubstitued alkynyl, substituted or unsubstituted cycloalkyl, 

6 siibstitQted or unsubstituted cycloalkylal^l, substituted or unsubstituted cycloalkenyl, 

7 substituted or unsubstituted aiyl, substituted or unsubstitnted aiylalkyl, substituted or 

8 unaubstitutBd heterocyclic group, substituted or unsubstituted heterocyclylalkyl, 

9 substituted or unsubstituted heteroarylalkyl , -C(0>R'. -C(0)0-R', -C(0)NR'R* and 

10 -S(OVR^; 

11 wherein Pis selected from Ihe group consisting ofbondjO^^^n, suite and NR; 

12 wheKab is selected ftom the groi^ consisting of Irydrogen, halogen atom , -OR* , 

13 -SCOV R^ -C(0)R' , fonnyl amine, nitoo and -NR*R'' wherein R* and R" are 

14 independently selected ftom the group consisting of hydros substituted or 

15 unsubstituted alkyl, haloalkyl, substituted or unsubstituted arylalkyl, substitnled or 

16 unsubstituted aiyl, substituted or unsubstituted cycloallqrl, substituted or unsubstituted 

17 cycloalkenyl substituted or unsubstituted heterocyclic ring, substituted or 

18 unsubstituted heterocyclylalkyl, substituted or unsubstituted heleroaiyl and substituted 

19 or unsubstituted heteroacylaUgrl; 

20 mis0,lor2 

21 R* is selected ftom tiie group conmsting of hydrogen, halogen, substituted or 

22 unsuhstitutBd attyl, substituted or unsubstituted cycloalkyl, CN, -CH=CR^\ 

23 - c^Cl^\ CHiNHC(0)C(0>NH2. (0)R^CH2DR' . NR^^ NO2, CHjiNR'R*. 

24 C(Z)H, C(0PR'. and C(0)1«R?R*; 

25 Z is selected from Ihe group consisting of O, NR', NOR', NCN. C(-C»02, CR^CN, 

26 CR'NOa. CR^C(0)0R', CR'C(0JNR'R', C(-CN)N02, C(-CN)C(O)0R^ and 

27 C(-CN)C(0)NR'r' 
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28 R"* is selected ftom the group consisting of OR^ and R*; 

29 R^ is selected from Ihe group consisting of hydxog^ or substituted or unsubstituted 

30 alkyl, and halogen; 

31 R^ is selected fiom the group consisting of hydrogen, and substituted or unsubstituted 

32 allcyl; 

33 R^ is independently chosen from the group consisting of hydrogen, hydroxy, halogpn, 

34 cyano, nitro, formyl, substituted or unsubstituted alkyl, substituted or unsubstituted 

35 alkoxy, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, 

36 substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, 

37 subslitatBd or unsubstituted <grcloalkenyl, substituted or unsubstituted arylalkyl, 

38 substituted or unsubstituted aiyl» substituted or unsubstituted heterocyclic ring, 

39 substituted or unsubstituted heteroaryl ring, substituted or unsubstituted 

40 heteroaiylalkyl, substituted or ux^ubstituted heterocyclylalkyl ring, substituted m 

41 unsubstituted amino, substituted or unsubstituted alkoxycarbonyl, substituted or 

42 unsubstituted cyclic ring, substituted or unsubstituted aBqrlcarbonyl, ^substituted or 

43 unsubstituted alkylcaxbonyloxy, substituted or unsubstituted carboxylic acid and 

44 S(0)mR^; 
45 

46 misO,lor2; 
47 

48 comprising 

49 (a) reacting a compound of the formula 12 




51 wherein P\ R\ and P are as defined above, with an alkali base and acetylene in a 

52 polar q>rotic solvent to produce a mixture of reaction products and 

53 (b) isolating fix>m step (a)aoompound of formula IE. 
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1 21. The process according to claim 20 fiutlier comprising reacting said mixture of 

2 reaction products wi11iHg(n)OAc fbUowedljy reaction witti a 

3 the groiq> consisting of NaBH4 and NaCNBEU. 

1 22. ThBpiDoes8accoidingtoclaim20wliei»insaidaIkafiba8eisICOR 

1 23. The process accoiding to claim 20 wboein said polar aprotic solvent is DMSO. 

1 24. The process accoiding to claim 21 wherem said reagent is NaBH*. 

1 25. A process fcr the pi^jaiadon of a compound of fljeg^ifiralfonnula IB 




(IB) 



2 

3 wherein b} is chosen independenfly selected fiar each occurrence ftom the group 

4 consisting of hydrogen^ substituted or unsubstitutBd alkyl. substituted or unsubstitotBd 

5 alkenyl, substrhrted or unsubstitued alkynyl, substituted or unsubatituted cycloalkyl, 

6 substituted or unsubstituted cycloalkylakyl, substituted or unsubatituted cyclodkenyl, 

7 substituted or unsubstituted aiyl, substituted or unsubstituted aiylalkyl, substituted or 

8 unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyli 

9 substituted or unsubstituted heteroatylalkyl , -C(0)-R\ -C(0)0-R», -C(0)NR^R' and 

10 -S(0)m-R^ 

11 J 

12 wherein P is selected from the groi^ consisting of bond, oxygen, sulfbi andNR ; 

13 1 

14 wherein P* is selected fiwmtiie group consisting of hydrogen, halogen atom , -OR , 

15 -S{0)« R', ■<X0)R' , fcnnyl amine, nitro and -NR"R' wheian R« and R» are 

16 independenfly selected ftom tiie group consisting of hydrogen substituted or 

17 unsubstituted alkyl. haloaBkyl. substituted or unsubstituted aiylalkyl, subsfituted or 



97 



wo 2004/016596 



PCT/IB2003/003364 



18 unsubstituted aryl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

19 cycloalkenyl substituted or UMubstituted heterocyclic rmg, substituted or 

20 unsubstituted heterocyclylalkyi, and substituted or unsubstituted heteroaiylallsyl; 

21 mis 0,1 or 2 
22 

23 is selected ficom the groiqp consisting of bydio^n, halogen, substituted or 

24 unsubstituted alkyl, substituted or unsubstituted cycloalkyl, CN, -CH=CR^R^p 

25 - c—C(fi?)^ CHiNHC(0)C(0)NH2, (0)R^CHaOR^ , NR^^ NOz, CHaT>fS?R\ 

26 C(Z>H, C(0)OR^ and C(0)NRV 
27 

28 Z is selected from flie group consisting of O, NR^, NOR^ NCN, C(-CN)2, CR^CN, 

29 CR^N02, CaR^C(0)OR^ CR^C(0)MR^\ C(-C2^)N02. C("CN)C(OX)R^ a^id C(- 

30 CN)C(0)]S[R^^ 

31 R'^ is selected from the group consisting of OR^ and R^; 

32 R^ is selected from the group consisting of hydrogen or substituted or unsubstituted 

33 allgrl, and halogen; 

34 R^ is selected from the group consisting of hydrogen, and substituted or unsubstituted 

35 alJsyl; 

36 R* is chosen independentiy from the group consisting of hydrogen, hydroxy, halogen, 

37 cyano, nitro, formyl, substituted or unsubstituted alkyl, substituted or unsubstituted 

38 alkoxy, substituted or unsubstituted alkenyl, substituted or unsubstituted alkyuyl, 

39 substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, 

40 substituted or unsubstituted cycloaltoenyl, substituted or unsubstituted arylalkyl, 

41 substituted or unsubstituted aryl, substituted or unsubstituted heterocyclic ring, 

42 substituted or unsubstituted heteroaryl ring, substituted or unsubstituted 

43 heteroarylalkyl, substituted or unsubstituted heterocyclylalkyl ring, substituted or 

44 unsubstituted amino, substituted or unsubstituted alkoxycarbonyl, substituted or 

45 unsubstituted cyclic ring, substituted or unsubstituted alkylcarbonyl, 'substituted or 

46 unsubstituted alkylcarbonyloxy, substituted or unsubstituted carboxylic acid and 

47 S(0)mR^ 
48 

49 mia0,lor2; 
50 
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51 comprising leacth^ a compoimdof fbe fotmula 11 



52 




53 wherein P*, R^ and P have mBamngs as described abov^ with a c<mqpoi]iid of the 

54 foimula H2N-NHEI6 in an alcoholic solvent at a tenq>eiatuxe of about 20 to about 

55 WC. 
56 

1 26. A process acceding to claim 25 wherein said alcoholic solvent is chosen from 

2 the group consisting of meflianol and efhanol. 

1 27. A process for tb» preparation ofacompoimd of the general fonm^ 




3 wherein is chosen independently selected fiir each occDnence fiom the group 

4 consisting of hydrogen, substitatod or nnsubstituted allcyl, substituted or unsubstttuted 

5 alkenyU substitated or unsubstitoed alkynyl, substituted or nnsubstituted cycloa]kyl» 

6 substituted or unsubstituted cycloattylakyl, substituted or unsubstituted cycloalkenyl, 

7 substituted or unsubstituted aiyl, substituted or unsubstituted arylalkyU substituted or 

8 unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylallcyl, 

9 substituted or unsubstituted heteroaiylalkyl , -<:(0>R^ -C(0)0-RS -C(0)NR^R' and 

10 -S(0)m-R^; 

1 1 wherein P is selected firom the group consisting of bond, oxygen^ sulftur and NR^ ; 

12 . 

13 wherein P^ is selected from tiie group ccnsistrng of hydrogen, halogen atom , -OR , 

14 -S(0)m K\ -C{0)R* , fbrmyl amine, mtro and -NR'R^ wherein R* and R^ are 
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15 indepeadently selected from the group consisting of hydrogen substituted or 

16 tmsubstituted alkyl, haloalkyl, substituted oi unsubstituted arylalkyl, substituted or 

17 unsubstituted aiyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

18 cycloalkenyl substituted or unsubstituted heterocyclic ring, substituted or 

1 9 unsubstituted heterocyclylalkyl^ substituted or unsubstituted heteroaiyl and substituted 

20 or unsubstituted heteroarylalkyl; 

21 m is 0,1 or 2 
22 

23 is selected fiom the group consisting of hydrogen, halogen, substituted oar 

24 unsubstituted alkyl, substituted or unsubstitoled cycloalkyl^ CN, -CH<;R^R^ 

25 - c"C (R^^ CH2NHC(0)C{0)NH2, (0)R\CH20R^ ,NR^R^ NO2, CHiNR^*. 

26 C(Z)H, C(0)OR^ and C(0)NR^R^; 
27 

28 Z is selected ftom tiie group consisting of O, NR^ NOR^, NCN, C(-CN)2, CR^CN, 

29 CR^Oj, CR^C(0)OR^ CR^C(0)NR^R^ C(-Ca^N02, C{-CN)C{0)OR^ and C(- 

30 CN)C(0)NRV; 

31 R^ is selected from the group consisting of OR andR; 

32 R^ is selected firom the group consisting of hydrogen or substituted or unsubstituted 

33 alkyl, and halogen; 

34 R^ is selected from the group consisting of hydrogen, and substituted unsubstitoled 

35 alkyl; 

36 R^ and R^ are independently chosen ftom tiie group consisting of hydrogen, hydroxy, 

37 halogen, cyano, nitro, formyl, substituted or unsubstituted alkyl, substituted or 

38 unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted or unsubstituted 

39 alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted 

40 cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted 

41 arylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heterocyclic 

42 ring, substituted or unsubstituted heteroaryl ring, substituted or unsubstituted 

43 heteroarylalkyl, substituted or unsubstituted heterocyclylalkyl ring, substituted or 

44 unsubstituted amino, substituted or unsubstituted alkoxycarbonyl, substituted or 

45 unsubstituted cyclic ring, substituted or unsubstituted alkylcarbonyl, substituted or 

46 unsubstituted alkylcarbonyloxy, substituted or unsubstituted caiboxyUc acid and 

47 S(0)inR^; 
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48 

49 wheiemis 0,1 ar2 andR^ 
50 

51 comprising reacting a ccmipoimd of Ihefianrala 11 



52 
53 

54 fbnnnla 
55 




wherein V\ B}. and P have meanings as described above wifli a compound of 

(16) 




(16) 

56 in an alcoholic, solvent in the presence of an organic or inorgsmc base at a 

57 temperatme of about 20 to about 70°C. 

1 28. Tlie process according to claim 27 wherein said alcohoUc solvent is chosen 

2 fiom Ihe group consisting of eflianol and meftianol. 

1 29. AprocessforA0prepatationofnovelcompoundsoffhegeneralformula(I) 

2 as defined in claim 1 flieir analogs flieir tantomers. their regioisomeis, fteir 

3 diasteromers, their stereoisomers, to geometricid isomers, their 

4 polymeria their pharmaceuticany acceptable salts, Iheir phaimacentically 

5 acceptebte solvates substantially as herein described with reference to the 

1 30. Apharmaceuticalcompositioncomprisingaoompoundaccordingtocto 

2 14 or 15 and pharmaceutically acceptable salts or sohrates diereof as weD as 

3 pharmaceutically acceptable dihients or carriers. 
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1 38. A method of treating diseases of the cential nervous system in a subject in 

2 need thereof which comprises adxmnisterhig to said subject a therapeutically efflsctive 

3 amount of a compound according to claims 1-14 or IS. 

1 39. The method according to claim 37 wherein said diseases of the central nervous 

2 system are chosm fixxm the groiqp consisting of depression, amnesia, dementia, 

3 Alzheimers disease, cardiac ftilure, shock and cerebrovascular disease. 

1 40. ' A method of treating msulin resistant diabetes in a subject in need tiieieof 

2 which comprises administering to said subject a tii^peutically effective amount of a 

3 compound according to claims 1-14 or 15. 
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1 31. A method of ^attng kiSazoiiiialmy diseasas, disorders asid cosiditions 

2 cbaractBrized by or associated with an undesiiable inflaxmnatoiy imnnme tesponse 

3 and all disease and condUions toduced by or associated whfa an exce^ive secretion 

4 of TNF-a and PD&4 which comprises adinhnstBiing to a sotgect a tiiezapeuticaUy 

5 eflfective amoxmt of a compound according to claxms 1-14 or 15. 

1 32. A method of treating inflammatory conditicms and immnne disordeis m a 

2 subject in need iSiereof which comprises administering to said subject a 

3 Iherapentically efiEective amount of a compound according to claims 1-14 or 1 5. 

1 33. The method according to claim 32 wherein said inflammatory conditions and 

2 immune disorders is chosen from Ihe group consisting of asthma^ bronchial asthma 

3 chronic obstructive pulmonary disease, allergic rhinitis, eosinophilic granuloma, 

4 nephritisy rheumatoid arthritis, cystic fibrosis, chronic bronchitis, multiple sclerosis, 

5 Crohns disease, psoraisia, uticaria, adult vernal cqjunctivitis, respiratory distress 

6 syndrome, rhematoid spondylitis, osteoarthritis, gouty arthritis, uteltis, allergic 

7 conjunctivitis, inflammatory bowel conditioira, ulcerative coaUtis, eczema, atopic 

8 dermatitis and chronic inflammation. 

1 34. The metiiod according to claim 32 wherein said inflammatory condition is an 

2 allergic inflammatory condition. 

1 35. The method according to claim 32 wherein said inflammatory conditions and 

2 immune disorders ate selected from the group consisting of inflammatory 

3 conditions or immune disorders of the hmfgs, joints, eyes, bowels, skm and heart. 

1 36. The method according to claim 33 whrein said inflammatory condition is 

2 chosen from the group consisting of bronchial asthma, nepritis, and allergic rhinitis. 

1 37. A method for abating mfiammation in an affected organ or tissue comprising 

2 delivering to said organ or tissue a therapeutically effective amount of a compound 

3 represented by a compound according to claims 1-14 or 1 5. 
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